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Forthcoming Events. 
FEBRUARY 12. 

Institution of Engineering Inspection :—Ordinary meeting 
in London. “The Application of Special Cast Irons in 
the Engineering Industry,” Paper by S. E. Daweon. 

West of Scotland Iron and Steel Institute :—Ordinary meet- 
ing at, Glasgow. “Grey Iron Castings for Special 
Needs,” Paper by H. J. aas- 

Institute of Metals (Sheffield Local Section) — 
meeting at Sheffield. ‘“‘ Drop Forgings,” Paper by O. 
Hudson, D.Sc. 

Institute of Metals (Swansea Local Section) :—Ordinary meet- 
ing at Swansea. ‘“‘ Observations on Copper Metallurgy,” 
Paper by Capt. L. Taverner, A.R.S.M. 


Institute of British Foundrymen. 
FEBRUARY 19. 

Paisley Section :—Ordinary meeting at Paisley. 
FEBRUARY 2. 


Scottish Branch :—Ordinary meeting at Glasgow. “ Local 
Foundry Problems.” 
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The Pig-Iron Market. 


In the course of an address to the engineer- 
ing trade union delegates, Sir Allan Smith, the 
chairman of the and Allied Em- 
ployers’ National Federation, referred to what 
he described as a deliberate attempt by America 
to control the pig-iron market. His remarks 
were, according to the daily Press :— 

‘Prior to the war you could not buy pig-iron 
on its intrinsic or its true market value. You 
had to buy pig-iron at the prices which the iron 
market rigged for the purpose of their trading in 
pig-iron warrants. Now when the war took 
place we were hoping, because the iron market 
was broken, that it would never be resumed, and 
that therefore we would be able to purchase pig- 
iron at its real value, and that, as you can 
imagine, was a matter ‘of very great importance 
~-pig-iron, as everyone knows, being the founda 
tion of engineering manufacture. 

“We did not expect that we should have to 
face what we have to-day to face. There is a 
deliberate attempt to-day by America to control 
the manufacture of pig-iron in Europe. They 
have invested to such an extent in German and 
French pig-iron concerns that they will be able 
to rig the market against this country and compel 
us to purchase our pig-iron at the price which 
America may fix for the sale of pig-iron in 
Europe. 

‘The position we have to look forward to is 
this: We shall either have to join the Continent 
in fighting this monopoly or we shall have to join 
America and make an arrangement with her 
against the Continental production of pig-iron, 
or, on the other hand, we shall have to stand 
alone and be shot at both by the Continental 
people and by the American market speculators.’’ 

We have carefully read Sir Allan Smith’s con- 
clusions, but whilst not entirely dissociating our- 
selves with his views, we do consider that he 
takes too gloomy a view of the matter. 
Primarily the whole of output of pig-iron in 
Great Britain is normally greater than domestic 
consumption, there being a surplus for exporta- 
tion. If an American-Kuropean cartel decides to 
cut prices, then obviously the British price of pig- 
iron will be lowered to the benefit of the 
engineering industry at the expense of the blast- 
furnace owners. If, on the other hand. an 
attempt is made to raise the price of pig-iron, 
the British blast-furnace owner will be able to 
compete on the international market and varying 
with the solidarity of domestic competition in- 
crease home prices at the expense of the British 
engineering industry. Thus, it seems to us that 
in either case, and at the worst, the cited cartel 
can only upset an existing balance to the benefit 
of the one and the detriment of the other. 

Whilst the Americans are quite good at 
organising trusts, their powerful Steel Corpora- 
tion has: never vet succeeded in attaching to 
themselves more than 50 per cent. of the output 
of any steel product. They may be able to 
dominate the American markets very largely, but 
it would be difficult to establish a case against 
them for operating against the American engineer- 
ing industry’s interests. 

What we fear much more than a foreign cartel’s 
control of pig-iron is their ownership of the 
deposits of iron ore. Britain is in the habit of 
importing iron ore from several sources, and 
have large financial interests in Spanish and 
North African fields, and any attempt to wrest 
these from us should be strongly resisted. , 

From the foundry point of view it is debatable 
whether cheap pig-iron is not an unmixed bless- 


ing. We find that violent fluctuations, especially 
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when on the downward trend, is more trouble- 
some, and the customer usually is quick to note 
the cheaper price and wants the benefit before the 
stocks—largely carried for the clients’ benefit— 
are worked off. 

After all, only a large-scale earthquake ean 
wrest from us the comparatively short haulages 
from mine to furnace and from furnace to sea 
hoard or consumer. 

If Sir Allan Smith is concerned merely 
hecause he may have to pay more for Continental 
pig-iron, we would draw his attention to the fact 
that only 148 out of 461 British furnaces are in 
blast, and the 264,000 tons of pig-iron which were 
imported last year would find work for just one 
more modern furnace. There is no real need for 
us to buy any large amount of foreign pig- 
iron, and we designate the whole situation as it 
exists at present or likely to mature in the near 
future as a storm in a tea-cup. 


The Late Mr. T. W. Ward. 


As briefly noted in our last issue, Mr. 
Thos. W. Ward, J.P., died at his residence, 
Endecliffe Vale House, Sheffield, on February 3, 
1926. He was founder of the famous firm which 
bears his name, and the story of his business life 
is both a romance and an epic of commercial 
endeavour. 

His success from small beginning was consonant 
with the excellent service he gave to his customers, 
and the business world honoured him because of 
his commercial integrity and enterprise. There 


Tue Lare Mr. T. W. Warp, J.P. 


was a time when business men looked with sus- 
picion on the scrap-iron merchant and the second- 
hand machinery business, but by sheer honesty and 
square trading the late Mr. Ward lifted his 
business and the whole trade to a pinnacle which 
commanded the respect of the industrial com- 
munity. He commenced business in 1877 at the 
age of 24 as a coal, coke and iron merchant, 
and in a few years became an important factor in 
the iron, steel and allied industries, As the 
business progressed he added the sale of 
machinery to his activities, extending the area 
of his operations, and eventually dealing in 
obsolete works and battleships. 

When the business was formed into a limited 
company in 1904, under the title of Thos. W. 
Ward, Limited, it had already achieved a national 
reputation. Since that time the firm has made 
and continues to make remarkable progress, and 
the circuit of the company’s trading relationships 
have become so wide that it embraces thirty-two 
distinct undertakings, with works in all parts 
of the United Kingdom and elsewhere, all con- 
:rolled from the head offices, Sheffield. Thos. W. 
Ward, Limited, have dismantled many famous 
works, including Abbotts Works, Gateshead ; 
Bowling Tronworks; Kelham Rolling Mills, Shet- 
field; Derwent Rolling Mills, Workington; Dearne 
& Dove Works; Birchills Furnaces; West Cum- 
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berland and Whittington Works, etc. Within 
the last two years the company have purchased 
Crawshay’s Cyfarthfa Works; Bessemer Works, 
Bolton; Mars Ironworks ,Wolverhampton ; Effing- 
ham Nut and Bolt Works, Sheffield. A few 
months ago the famous De Lank Granite 
Quarries were acquired, and are now being 
worked. 

Many of the largest battleships and merchant 
vessels have been dismantled at Ward's Works, 
the list extending into several hundreds, including 
s.s. ‘* Lucania,” s.s. Adriatic,’”? H.M.S. In- 
flexible,’ H.M.S. Dreadnought,’ H.M.S. 
Magnificent,” H.M.S. ‘ Prince of Wales,’ 
German battleships ‘‘ Helgoland’’ and ‘ West- 
falen,’’ s.s. ‘* Canopic,’”’ and many others famous 
in war and merchant service. Historical interest 
is mingled with these commercial enterprises, the 
post-war purchase of 1,000 fighting tanks, the 
record purchase of 115 war vessels from the 
Admiralty, the aquisition of the Palestine Pipe 
Line, 120 miles in length, the Lartigue Railway, 
Marconi Wireless Station, Clifden—all for dis- 
mantling purposes, 

Though he never sought public office, Mr. Ward 
spent much of his leisure time and wealth quietly 
and unobtrusively in social and charitable work. 
In 1913 he had the unique honour of serving as 
President of the Sheffield Chamber of Commerce 
and Master Cutler, both at the same time. For 
many years he was a Justice of the Peace. In 
the course of his business Mr. Ward travelled a 
great deal, visiting America, South Africa, Aus- 
tralia, and most countries in Europe. He gave 
evidence before the Railway Commission in 1914, 
and assisted at other Commissions of national 
importance. To-day the fortunes of the vast 
concern he founded are in the hands of the able 
Directorate, which he gathered round him with 
such sagacity before going into comparative retire- 
ment some years ago. 

His younger brother, Mr. Joseph Ward, J.P.. 
associated with him since the inception of the 
business, is Chairman and Managing Director, 
and Mr. A. J. Ward (brother), Mr. Ashley S. 
Ward (nephew), as joint Assistant Managing 
Directors, together with five Directors and_ five 
Local Directors. The great commercial under- 
taking of Thos. W. Ward, Limited, with its 
world-wide ramifications, is a standing memorial 
to the integrity and enterprise of the late Mr. 
T. W. Ward, and his name will go down to pos- 
terity as a pioneer and captain of industry. He 
leaves a widow, three sons and two daughters to 
mourn his loss. Expressions of sympathy by 
telegraph and letter have come from all parts of 
the world. 


New Companies. 


Bryce, Limited, 190, London Road, Hackbridge, 
Surrey.—Capital £5,000 in £1 shares. Ironfounders. 
Directors: C. W. Bloomfield and H. W. Humphries. 

Economisers Engineers, Limited, 5, Blackfriars 
Street, Deansgate, Manchester.—Capital £500 in £1 
shares. Electrical or mechanical engineers. Direc- 
tors: G. Austin, G. Coombes, H. Ward and 8. <A. 
Ward. 

Halliday Boilers, Limited.—Capital £5,000 in £1 
shares (1,000 7 per cent. cumulative preference and 
4,000 ordinary. Directors: F. Woodgate, Havitree 
House, Exeter; T. E. Halliday and Sir Henry 
Wardlaw. 

Shurmers Feed Rollers, Limited, 5, Altrincham 
Street, Manchester.—Capital £4,000 in 3,000 £1 7 per 
cent. cumulative preference and 10,000 2s. ordinary. 
Engineers, etc. irectors: E. Williams, B. W. H. 
Youlten and T. Shurmer. 

Speedo, Limited, Highbury Lane, Cheltenham.— 
Capital £500 in £1 shares. Manufacturers of metal- 
ware, hardware, etc. Director: L. C. Pott. 


William Jacks & Company, Limited. 


William Jacks & Company, Limited, Old Broad 
Street, E.C., announce that they have purchased the 
goodwill of the private limited liability company of 
William Jacks & Company, Limited, trading at 
Glasgow and elsewhere, which has gone into voluntary 
liquidation. In future their offices in Glasgow and 
Middlesbrough will be conducted under the name of 
William Jacks & Company, instead of William Colvin 
& Company, as heretofore. 
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Aluminium Alloy Permanent-Mould Castings.—II. 


By Robert J. Anderson, D.Sc.* 


Advantages in Comparison with Sand and Die Castings. 

Taken by and large, the permanent-mould pro- 
cess may be regarded as occupying a position mid- 
way between sand-casting and die-casting when 
the light aluminium alloys are considered, but it 
is competitive with both in certain directions, and 
moreover it has a distinct field not covered by 
either. Speaking generally, the sand-casting 
method is indicated for large castings and compli- 
cated small castings. For simple and small cast- 
ings, and even fairly complicated small to medium 
size castings which do not need to be particularly 
strong nor sound, but which are made in large 
numbers, the die-casting method is preferred. In 
the case of reasonably simple and small to mode- 
rately large castings which are to be made in large 
numbers and which must be strong and sound or 
polish well, the permanent-mould process is 
advisable. 

In considering the purchase and use of castings, 
the consumer is interested in knowing the advan- 
tages and disadvantages of castings produced by 
the three methods, their relative costs, their 
properties and qualities and their proper applica- 
tions. In a general way it may be said that, 
taking a given casting which could readily be 
made by each of the three methods, die castings 


unskilled labour can be used as operatives instead 
of skilled trades workers, ¢.g., moulders, as in 
sand-founding. 

Permanent-mould castings have relatively great 
accuracy as to weight and dimensions as contrasted 
with relative inaccuracy for sand castings, 7.¢., 
parts are very uniform as to successive pieces. This 
accuracy is owing to the fact that the castings are 
poured in a mould which does not change appre- 
ciably in dimensions with use. Uniformity of sec- 
tions means less finishing allowances necessary in 
machining and ensures lighter castings and saving 
in metal. With properly-made permanent-mould 
castings the purchaser is not troubled with undue 
variation in the desired weight or size, as is often 
the case with sand castings where drawing of the 
pattern, core shifts, and other foundry difficulties 
give rise to non-uniformity. Freedom from core 
shifts, however slight, means less machine-shop 
scrap and easy fitting of castings in jigs for 
machining. Of course, in permanent-mould work, 
if the cores are not renewed with sufficient fre- 
quency or straightened when warped, the inside of 
the castings will show deep parting lines or dimen- 
sions will not be accurate. The cores in permanent- 
mould work must be kept in good condition, since 
otherwise the manufacturer finds his waster losses 


TaBLe I.—Aluminium-Alloy, Permanent Mould,” Sand, and¥ Die Castings Compare. 


Comparative ratings.* 
Mechanical Tolerances. 
Kind of casting. properties Machining Polishing 
(strength, Soundness. per- quality. 
etc.) formance. Size. Weight. 
Permanent mould 1,2 2 1,2 
Sand .. e a oe 2,3 2,3 2 3 3 3 
Die 3, 2 3, 2 3 2,1 2,3 
* 1, best; 2, next best’; 3, worst. 

are cheapest, permanent-mould castings are next at the moulds increasing rapidly. Permanent- 


cheapest, and sand castings are most expensive. 
considering large lots. Table I shows the com- 
parative ratings of permanent-mould, sand, and 
die castings as regards mechanical properties, 
soundness, machining performance, _ polishing 
qualities, and size and weight tolerances. 


Advantages of Permanent-Mould Castings Over Sand 
Castings. 

In comparing aluminium-alloy permanent-mould 
castings with sand castings, it is at once apparent 
that the former are normally economical only when 
a fairly large number of pieces are to be made. 
since the cost of preparing the iron mould 
eliminates the process from consideration when 
only a few castings are to be poured. For large 
iots of castings which are suitable to the process 
permanent-mould casting is much to be preferred 
over sand-founding, and the principal advantages 
of the permanent-mould product over the sand 
casting may be summed ‘up as follows:—(1) Per- 
manent-mould castings are more accurate and 
uniform as to size and weight tolerances than 
sand castings; (2) with permanent-mould castings 
machining costs may either be greatly reduced or 
eliminated entirely, as contrasted with sand cast- 
ings which are normally machined; (3) they are 
generally sound and are free from the general pin- 
holing defect usual in sand castings; (4) they have 
better mechanical properties than sand castings, 
as well as finer-grain size; (5) they have better 
surface finish and polish better than sand castings, 
and also give better machining performance; 
(6) permanent-mould-cast aluminium alloys have 
greater resistance to corrosion than sand-cast 
ones; (7) they have greater susceptibility to heat 
treatment than the sand casting; (8) the perma- 
nent-mould process is continuous, the output is 
normally more rapid than in sand casting, and 
hence production costs are lower; and (9) from 
the manufacturing point of view, the permanent- 
mould process presents the advantage that 


* Consulting Metallurgical Engineer, Cleveland, Ohio, U S.A, 


mould cores (i.c., steel cores) are anchored rigidly 
in the moulds and normally cannot move. Hence 
the danger of core-shifts is practically nil. 

Machining may be eliminated to a considerable 
extent in permanent-mould castings, thereby 
effecting considerable savings over sand castings 
not only for labour but for metal. For many parts 
permanent-mould castings are finished castings as. 
poured, except for removal of gates and trimming, 
i.¢., they are ready for assembly. In any case, the 
amount of machining required on a permanent- 
mould casting is normally much less than on a 
corresponding sand casting, since the former can 
readily he made to closer size and weight 
tolerances. The question of machining costs is of 
the greatest importance in the volume production 
of modern metal manufactures, and any process 
which will ensure lower machining costs deserves 
special consideration. Owing to their greater 
soundness and greater freedom from the usual 
types of foundry defects, permanent-mould cast- 
ings give rise to less machine-shop scrap than sand- 
castings. The machining allowance on permanent- 
mould castings may be 0.01 to 0.10 in., depending 
upon the size of the casting and the nature of the 
machining. For sand-castings, machining allow- 
ances range from 1/16 to 3/16 in., depending upon 
circumstances. 

As is well known, permanent-mould castings are 
characterised by their relatively great soundness 
as contrasted with sand castings which are nor- 
mally unsound and porous. The well-known pin- 
holing defect which is usual in sand-cast aluminium 
alloys is rarely found in permanent-mould cast- 
ings. The relative soundness of permanent-mould, 
sand, and die castings in aluminium alloys is well 
shown by X-ray examination, which proves beyond 
any doubt the relatively great freedom from 
porosity of the permanent-mould-cast product. 
The accompanying radiographs of Figs. 1 to 3 
inclusive show the relative soundness of perma- 
nent-mould, sand, and die castings made in light 
aluminium-copper alloys. 


D 
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Emphasis should be laid upon the fact that the 
usual mechanical, and certain physical, properties 
of permanent-mould-cast aluminium alloys are 
greatly superior to those of corresponding sand- 
cast ones. Thus, for a given alloy, permanent- 
mould castings have 20 to 40 per cent. greater 
tensile strength than sand castings, as well as 
higher impact resistance, elongation, hardness, 
and specific gravity. The better mechanical pro- 
perties are owing in part to the chilling effect of 
the mould which gives smaller grain size, and in 
part to greater inherent soundness. The slower 
rate of solidification in sand produces relatively 
coarse grain size which has a deleterious effect on 
the mechanical properties. 

Permanent-mould castings effect saving in weight 
over sand castings. In cases where it is impossible 
to make an entirely finished part as cast in a per- 
manent mould, it is always possible to furnish a 
casting which is lighter in weight than the same 
casting made in sand. Saving in weight arises 
hecause smaller finishing allowances are needed 
for machining and also because smaller sections 
can be used since the permanent-mould product 
is stronger. The factor of safety used in design- 
ing a part where permanent-mould castings are to 
he used can be smaller than that employed for sand 
castings. 

Permanent-mould castings are much smoother as 
to surface finish, as made, than are sand castings, 
and hence savings in polishing operations can be 


Nic. 1.—RapioGRAPH TAKEN THROUGH SKIRT AND 
Boss oF PERMANENT-MOULD-CAST ALUMINIUM- 
ALLOY Piston; Notre GENERAL Sounp Strvuc- 
TURE AND ABSENCE OF BLOWHOLES (ACTUAL 
SIZE). 


made. Whereas the surface of the ordinary sand 
casting (i.e., made in green sand) is relatively 
rough and dull, that of the permanent-mould pro- 
duct is normally quite bright and smooth. The 
surfaces of castings made in dry sand moulds are 
fairly smooth, but still markedly rougher than 
when made in permanent moulds. Sand blasting 
is never required on permanent-mould castings as 
a preliminary to polishing operations, and the 
usual roughing operation can ordinarily be elimi- 
nated. In most cases, where polishing is required, 
it is only necessary to grease out the parting lines 
and buff to a high finish. When a sand-blast finish 
ir required on a permanent-mould casting, this 
can be put on much more quickly than on a rough 
sand casting. Whereas a polished sand casting 
normally exhibits a surface containing pits, pin 
holes, black specks, and other unsightly defects, 
the polished surface of a properly made permanent- 
mould casting is remarkably free from these. 
Permanent-mould castings have greater resist- 
ance to corrosion than sand castings, as has been 
shown by tests, owing largely perhaps to their 
greater soundness which inhibits the seepage of 
corroding liquids into the interior of the casting. 
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The susceptibility to heat-treatment of the perma. 
nent-mould product is greater owing to higher 
mechanical properties in the as-cast condition, 
finer grain-size, less segregation of constituents, 
and greater soundness. 

The rate of production in making permanent- 
mould castings is more rapid than in making sand 
castings, and the former are cheaper for this 
reason, and also because they can be made with 
lower-priced operating labour. The permanent- 
mould process is continuous, while sand founding 
is an intermittent operation. The rate of produc- 


Fie. 2.—RAapDIOGRAPH TAKEN THROUGH SIDE WALL 
oF SaNnp-cast ALUMINIUM-ALLOY AVIATION- 
ENGINE CRANKCASE; Note GENERAL UNsouNp- 
NESS AND Bap FLAw (ACTUAL SIZE). 


tion in permanent-mould work is, of course, de- 
pendent upon the size and type of the casting 
being made, the nature of the coring, the composi- 
tion of the alloy used, and the type of mould em- 
ployed, referring more especially to whether semi- 
automatic or totally hand-operated moulds are 
used. The rate of output can be increased for 
small and simple castings by gating two together 
in. a permanent mould and casting from one 
runner, as in a sand mould. Sand castings are 


Fie. 3.—RapIoGRAPH TAKEN THROUGH FLAT PLATE, 
Die Cast AN ALUMINIUM ALLoy; Norte 
LarGe BLOWHOLES AND vERY UNsouND Strvec- 
TURE (ACTUAL SIZE). (REPRODUCED BY PER- 
MISSION OF THE Bronzo ALUMINA CorR- 
PORATION.) 


made with skilled trades workmen at high wages, 
while permanent-mould operators are taken as 
unskilled labour by the manufacturers and trained 
to perform certain work; their wages are lower. 
Of course, the designing and building of perma- 
nent moulds require high-grade drafting engineers 
and mechanics, 
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Usually, the purchaser pays the first cost of 
making the permanent mould and cores, as is the 
case with die-casting work. The permanent-mould 
founder usually pays for repairs and upkeep on 
the mould and cores. In sand founding, the pur- 
chaser of castings usually furnishes the proper pat- 
tern equipment and pays for the maintenance of 
this equipment. 

The inspection of permanent-mould castings is 
normally closer than that of sand castings, since 
a quality product is aimed for by the manufac- 
turer and expected by the consumer. 


Disadvantages of Permanent-Mould Castings as Against 
Sand Castings. 

Compared with sand founding, the process of 
casting in permanent moulds has so far had limi- 
tations as regards the size of castings, but while 
large and complicated castings are not normally 
made commercially in permanent moulds, recent 
progress indicates that the size and complexity of 
the casting is limited largely by the ingenuity of 
the mould designer. The smaller sizes of crank- 
cases have been cast in permanent moulds using 
sand cores, and marked progress is expected in this 
direction. Very large moulds are too cumbersome 
and difficult to operate by hand, but by the appli- 
ration of mechanical means for opening and clos- 
ing moulds there seems to be no limitation to the 
size of casting which may ultimately be produced. 

It is not economical to construct permanent 
moulds for castings where the quantity used is 
small unless specially enhanced mechanical pro- 
perties are desired. This follows, naturally, because 
of the cost of the mould. A permanent mould 
costs, roughly, about twice the cost of metal pat- 
tern equipment for sand work. Sand castings will 
be most economical where few are required, where 
thin walls are to be cast, and where large or com- 
plicated parts are to be run. 

Hollow castings which require a collapsible steel 
core composed of more than seven parts are not 
economically made by the permanent-mould pro- 
cess because of the time consumed in removing and 
replacing the multiplicity of core pieces. Such 
castings may, however, be profitably made by the 
semi-permanent-mould method, using sand cores. 
Generally speaking, permanent-mould castings 
cannot be run with as thin walls as can sand cast- 
ings, and intricate shapes cannot be cast without 
making the mould charges prohibitive. The size 
of permanent-mould castings has been limited to 
date by the expense and difficulty in operation of 
very large moulds with their attendant gating and 
shrinkage problems. Work is being done, however, 
in the direction of overcoming these difficulties. 


Advantages of Permanent-Mould Castings Over Die 
Castings. 

Permanent-mould castings are notably free from 
porosity and blow-holes, which are inherent in die 
castings. This is of the utmost importance in the 
case of applications where strength and quality are 
desiderata, and where human life is dependent 
upon the proper functioning of a part. Blow- 
holes are, naturally, a source of weakness, and 
hence die castings cannot be considered practical 
or applicable for many purposes. The die-casting 
process should not be used under any circumstances 
for the production of such parts as steering-wheel 
spiders and brake shoes. The principal advantages 
of permanent-mould castings over die castings may 
be summed up as follows :— 

(1) Permanent-moukl castings have relatively 
great soundness and freedom from _ porosity, 
whereas air-pressure die castings are very porous 
and blowholey (cf. Figs. 1 and 3); (2) the mech- 
anical properties of permanent-mould castings are 
superior to those of die castings: (3) the cost of 
a permanent mould is from 50 to 100 per cent. 
less than that of a similar die; (4) the life of 
moulds is longer than that of dies, and per- 
manent-mould castings do not normally show sur- 
face imperfections due to thermal fatigue of the 
mould surface as is the case with die castings, 
i.e., so-called “ heat checks ”; (5) the permanent- 
mould product is admirably adapted for heat- 
treatment, while die castings are entirely 
unsuited for heat-treatment owing to blistering 
of the surface by gas evolved from internal blow- 
holes on annealing or heating for quenching: (6) 
when machining is required on die castings, blow- 
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holes are uncovered if the surface skin is pene- 


trated beyond small depth, while permanent- 
mould castings tend to be substantially sound 
throughout; and (7) for applications involving 


exposure to heat, e.y., pistons in internal-com- 
bustion engines, die castings are useless becatise 
of the blistering which occurs. 

The unsoundness of die castings is a very real 
deterrent to their use in structures where the 
failure of a part would render machinery useless 
or endanger life. Die castings are unreliable as 
to strength, and strength specifications cannot be 
guaranteed by the die-casting manufacturer. 
Die castings with very thin sections may be equal 
in strength to permanent-mould-cast sections. 

The cost of moulds is normally less than that 
of dies because (1) moulds do not need to be con- 
structed so massively as dies (which must with- 
stand the 


heavy pressure of die casting): (2) 
moulds have longer life than dies: (3) moulds 
are usually made of grey cast iron, which 


is cheaper than the chrome-vanadium steel used 
for dies: (4) cast-iron moulds are easier to 
machine than alloy steel dies; (5) moulds require 
no heat treatment, while dies are given. special 
heat treatment: and (6) the extreme accuracy 
specified in the die is not normally required in 
the mould. 

While the surface finish of a die casting is as 
good or better than that of a permanent-mould 
casting, die-casting dies undergo thermal fatigue 
in service and show cracks after 10,000 to 20,000 
casts, depending on the quality of the die steel. 
Cast-iron moulds as used for permanent-mouk| 
vastings do not seem to be subject to this defect, 
although steel cores are, hence the outside 
surface of a permanent-mould casting rarely 
exhibits a ‘checked’ appearance, as may die 
castings. 

Die castings cannot be heat-treated to advan- 
tage, first because they are unsound and unreli- 
able as to strength, and second because heating 
for quenching or annealing causes evolution of 
gas from the internal holes and_ consequent 
blistering. Hence, when definite mechanical pro- 
perties are demanded and where castings are to 
be heat-treated, the permanent-mould product is 
definitely indicated. The development of heat- 
treatable aluminium alloys has broadened the 
field for permanent-mould castings, and con- 
versely this process has made possible the applica- 
tion of heat-treated parts in certain instances. - 

As regards comparative costs of permanent- 
mould castings and die castings, in general the 
former are more expensive than the latter, but 
rarely so much more expensive as might be 
thought. The die-cast product can never out- 
weigh the permanent-mould casting when the 
superior mechanical properties of the latter are 
considered. Where the quantity of castings is 
sufficiently large and ingenuity is used in mould 
design, permanent-mould output can often be 
made to equal die-casting output. Cost, of 
course, depends on the rate of preduction. Where 
the output is anywhere near the same for a given 
casting, parts produced in permanent moulds 
always cost less than when produced in dies, 
hecause the manufacturing overhead of the former 
is always less than that of the latter. The die- 
casting manufacturer has a large investment in 
intricate and high-priced machines, which is not 
the case with the permanent-mould-casting pro- 
ducer. This fact is an advantage in favour of 
permanent-mould castings, even though the out- 
put in permanent moulds may be less than by 
die castings. 

As regards size and weight tolerances: per- 
manent-mould castings can, in many cases, be 
made as accurate as die castings. Most per- 
manent-mould manufacturers do not regard the 
process as a precision method to be used in com- 
petition with die castings for the production of 
parts to narrow size tolerances. It should be 
pointed out that all aluminium-alloy die castings 
cannot be held to the desired size tolerances, and, 
in fact, in some cases it has been necessary to 
machine die-cast parts to obtain the desired 
limits. It is practically impossible to machine 
die castings without uncovering porous spots and 
hlowholes. In general, the size tolerance limits 


of permanent-mould castings, as compared with 
those of die castings, depend upon the particular 
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casting in question, with closeness of limits all 
in favour of die-castings. In comparing actual 
cost to finish, including machine scrap, etc., the 
advantage is with the permanent-mould castings. 

The polishing qualities of permanent-mould 
castings and die-castings are about the same, 
although the experience of some consumers ts 
that the former polish better, for a given alloy. 


The Selling of Castings.—XXVI. 


By Voyaceur. 


Exhibition Problems. 


The main essential to be borne in mind when 
designing an exhibition stand is that one must be 
remembered. In every fair or exhibition.there are 
as many stands as the hall will hold, all of them 
competing more or less clamorously for the visitor’s 
attention. If a buyer sets out to read the adver- 
tisements in a trade or technical journal he can 
do so with as much ease, comfort, and convenience 
as he desires. If he wants to turn back to any 
particular announcement he can do so readily. 
But he cannot view an exhibition in exactly the 
same way. Physical effort is required, and no light 
effort at that. The noise, dust, bustle, confusion, 
speedily tire even the keenest. To return to any 
stand is wearisome, and at the end of the day only 
a few original and clever displays stand out from 
the blurred memory of what has been seen. 

It is for this reason that it will pay the founder 
to concentrate on one principal message, one lead- 
ing idea, which he must seek to implant in the 
mind of the visitor, so that however many stands 
he may see during the day he will not oni forget 
it. Too many founders present for exhibition a 
mere accumulation of miscellaneous castings. A 
single casting that conveyed a definite notion and 
was arranged effectively as part of a harmonious 
display would be better than this. 

One point often overlooked is the necessity to 
display strikingly the firm’s name, or the name 
of its castings. An effective stand must have a 
label to be remembered by. Casual glances mean 
much at exhibitions, and though a visitor may 
remember seeing a clever display it is useless if 
he does not at the same time recall whose display 
it was. Every exhibit should be legibly and 
pleasingly labelled, and the best way to do this 
is to have printed in advance a series of varnished 
cards. These can easily be renewed when dirty 
or battered. Hand-lettered or hand-painted cards 
are costly if the exhibition lasts any length of 
time, because they so soon spoil. There is no 
reason why these descriptive tickets should be 
bald in their wording. The more interesting the 
things you can tell a visitor about your castings 
the longer he will stay to look at them. 

Having devoted some space in this and the pre- 
vious article to the stand’s design, one now comes 
to the question of its personnel. The staff of an 
exhibition stand matters enormously. A_ shop 
without assistants would not sell many goods. A 
stand with no staff would be dead. The designing 
of the stand is intended to attract visitors, but 
it is the staff in attendance that turns the interest 
displayed into business. 

At the same time, it is no easy matter to ensure 
that the right men are in charge at the exhibi- 
tion, Usually these affairs last as least a week. 
To send a regular salesman away from his own 
territory in order to take command of the stall 
is bad policy, because, in these days of fierce 
competition, a week’s absence may mean the loss 
of important business or the weakening of a hold 
upon some good account. Regular salesmen, fur- 
thermore, are not always the best men for the 
work. The attendants at a stand have to be 
assiduous in their attendance, and the ordinary 
salesman is not used to so confined an existence 
as that at an exhibition. How confined it is only 
those who have actually taken charge of a stall 
can tell. Not only this, but the tactics that serve 
a man admirably for outdoor salesmanship are not 
by any means the best for indoor selling, as at an 
exhibition, 

Yet if regular salesmen are not to be in charge, 
who is? Directors, departmental managers, secre- 
taries or works engineers, are usually too badly 
needed at the foundry or elsewhere to have the 
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time to give to an exhibition. Unskilled clerks 
or typists are valueless, for the simple reason that 
they have no knowledge of the goods, and may 
blunder horribly. In any event, a customer who 
made inquiries of a technical character would be 
inclined to draw wrong inferences from their 
obvious ignorance and inexperience. 

The answer to the problem is that the assistant 
managers, the young men of the firm who have 
not yet attained to full responsibility, are the 
right men to send when the exhibition does not 
last longer than a week or a fortnight. They can 
be spared from the works. They are enabled to 
reap valuable experience. The responsibility is 
good for them, and they learn something of sales- 
manship. In additio.. they have to practise dili- 
gence, punctuality and efficiency. They obtain a 
wider outlook upon their work from contact with 
those for whom it is intended. They learn some- 
thing of what customers expect and need. They 
gain much useful technical knowledge from inspec- 
tion of other stands. And the way in which they 
go about their work gives the management some 
idea of their fitness for higher positions when the 
time comes. 

Again, the stand itself benefits by their pre- 
sence. Conscious that they are more or less on 
trial, these young men _ preserve their keenness 
right through (and how difficult that is the stand 
attendant only knows). They know all about 
manufacturing conditions, and so can answer in- 
quiries with precision. And, as a rule, they are 
enthusiastic about their employers. 

If, however, it is not deemed advisable to send 
assistant managers, as suggested, attention should 
at least be paid to the fitness for the position of 
whoever is sent. The attendant should be of 
pleasing exterior, educated, fluent and tactful. 
He should know a good deal about the castings, 
their purpose and composition, how they are made, 
what they cost, and how fast they can be turned 
out. In character, he should be dignified and 
quiet, rather than bombastic and rhetorical. Care 
ful, reasoned argument is his business, combined 
with able demonstration. Bluster and declama- 
tion are things in which he should not indulge. 

Finally, he should be devoid of prejudice. There 
are many stand attendants who utterly spoil the 
effect of their employers’ careful planning. For 
example, they may have prejudices against adver- 
tising, against a particular method of manufac- 
ture, against publicity literature, against a par- 
ticular design of casting. In conversation with 
visitors they are apt to air these prejudices, criti- 
cising their employers for doing that of which 
they themselves disapprove. Obviously, the visitor 
will not gather a very good idea of the firm and 
its abilities from garrulity of this kind. 

No exhibition stand is complete without a supply 
of literature specially for distribution to visitors. 
This literature is in its design and treatment 
vastly different from ordinary sales and publicity 
literature, and needs discussion, which a future 
article will give. 


Catalogues Received. 


Stock List.—The January stock list of machinery 
issued by Messrs. T. W. Ward, Limited, contain- 
ing over 500 pages, is now available on application 
to their head office, Albion Works, Sheffield. 

Electro-Magnetic Separators.— We have received 
from the Rapid Magnetting Machine Company, 
Limited, of Magnet Works, Lombard Street, Bir- 
mingham, an advance copy of their new catalogue 
covering this field. It is a 12-page brochure 
printed on art paper. No less than 43 machines 
are illustrated and briefly described. The majority 
of these are specially designed for foundry use. 
Some of the machines are quite new to us; for 
instance, a magnetic rake has many interesting 
potentialities. Another is a spring cable designed 
to take up the slack in cables. Three types of 
electro lifting magnets are illustrated, whilst for 
their main speciality—electro-magnetic separators 
—numerous types and modifications are dealt with. 
Some models have provision for diverting the 
incoming stream of material should the magnetis- 
ing current fail. Altogether it is a most interest- 
ing catalogue, though perhaps a little more letter- 
press might usefully have been incorporated. 
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A Home-made Transverse Testing 
Machine. 


By ‘‘ VaLLIsHE.’’ 


It is highly probable that if one were to make 
a tour of the foundries of Great Britain it would 
be found that at least 75 per cent. of them devote 
no time, or pay practically no attention to test- 
bars. This may seem a sweeping statement, but 
nevertheless it is painfully true. One cannot help 
but use the adjective ‘‘ painfully,’’ for the subject 
is of more importance than appears at first sight. 
The average foundryman looks upon tests as a 
matter demanding too much theoretical knowledge 
and no little expense. Maybe there is some excuse 
for him being under this misapprehension, 
especially when one notes the prices of several of 
the high-grade precision test machines. And yet 
test-bars can be made and tested at a cost that 
would be considered very moderate by the smallest 
of jobbing foundries. The principal necessity is a 
weighing machine of about 35-40 ecwt. capacity, 
and surely this is possessed by almost every 
foundry. 


Construction of the Testing Machine. 


The general construction of this testing machine 
is most simple, and could be made by the smallest 
of engineering shops. The accompanying illus- 
tration shows the method of design. As_ pre- 
viously mentioned, a platform type weighing 
machine capable of weighing up to 40 ewt. is shown 
at A. It must be thoroughly understood that this 
is only wheeled into position shown for testing, 
and is taken away from the testing when finished 
with. Thus, this item cannot be included in the 
cost of making the machine, it being a permanent 
foundry requirement. B are two cast-iron stands 


Fic. 1.—A Home-mape Founpry TEsTING 
MACHINE. 


about 18 in. long overall and about 4 in. x 3 in. 
section. These stands B are secured to two base- 
plates C, which are of light design. Ears are cast 
on to the bottom of them, so that should the struc- 
ture be required in a permanent place it may be 
bolted down to the floor and made perfectly rigid. 
It is much better if this can be done and arranged 
so that it is in close proximity to the weighing 
machine. ‘These baseplates also serve as a self- 
centreing arrangement for the weighing platform. 
A cast-iron crossbridge D is secured to stands B, 
and serves as a strut between them. A boss E is 
situated exactly mid-way between the stands, and 
this tapped out 1 in. square thread-fine-single. 
F is the mild steel square-threaded screw, which 
works in boss of crossbridge. The upper end is 
made to receive a cast-iron handwheel G, about 
9 in. dia., and the lower end is turned down and 
rounded at the end. This end rests on a loose 
block H, which is made of good quality hardened 
steel. The ‘‘V”’ blocks J are of cast iron, with 
loose pieces of hardened steel driven in and made 
to project slightly above the top of the blocks as 
shown. These blocks are placed on the platform 
at centres according to the length of the test-bar. 


How to Use the Machine. 


Lay the test-bar on the blocks J, and carefully 
note the centres. Next place the loose block H 
mid-way between the centres of blocks J, the 
position of which is shown in Fig. 1, and apply 
the load gradually by means of handwheel. The 
load that is put on will be shown on the index 
figure of the weighing machine. Apply the load 
till the test-bar eventually breaks, and note the 
final pressure as shown by the index finger. From 
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this take the weight of test-bar and blocks J, and 
the result is the actual load put on the bar. If 
desired, the deflection of the bar before breaking 
may be obtained by a vernier attachment secured 
to crossbridge—not to weighing platform. This 
method, however, is not absolutely accurate, as it 
is well-nigh impossible to note the exact point on 
the vernier at which the fracture took place. A 
watchful eye must be kept on the vernier scale if 
satisfactory results are to be obtained. The out- 
standing advantage of this machine is in the fact 
that it will readily deal with both short and long 
test-bars. In fact, the machine is highly suitable 
for small foundries. 


Conclusions. 


The results of this transverse test should be 
invaluable to many foundries. By it a 6atisfac- 
tory mixing for certain classes of castings may 
be determined. Take the case of a foundry 
experimenting on a semi-steel mixture. Every 
attention and much time is devoted to obtain a 
first-class mixing, and yet the thoughts of a test- 
bar are far away. There are many foundrymen 
who might say that it is of little consequence. 
This is sheer folly, and without doubt the test-bar 
is coming more and more to the front. In many 
contracts it is being enforced. At least one thing 
can be said for this much-neglected matter—it 
provides a most interesting study and comparison 
to the founder who takes a pride in his metal 
mixing. 


The Influence of Working Methods 
and Cost of Current on the 
Economy of Electric-Steel Fur- 
naces in the Steel Foundry. 


By Pror. E. Diepscutac, Breslau. 


Before the war Germany was ahead of all 
countries as regards the number of electric steel 
furnaces and the output of electric steel; to-day, 
according to statistics, the United States had far 
outstripped all other countries. Before and also 
during the war the electric steel furnace was 
regarded chiefly as a producer of refined steel, 
but now America, in true appreciation of its 
advantages, had learned to use it also for the 
production of ordinary qualities, employing it 
not so much in the refined steel works as in the 
steel foundries for melting purposes. In com- 
parison with the customary melting plant in 
steel foundries, such a furnace system could sel- 
dom be worked economically in Germany; its 
economic success in America was due to the 
following factors :— 

(1) The cost of current at American power 
stations was in many cases lower than in Germany 
and the electric current rates were more 
adaptable. 

(2) The electric furnace was utilised as chief 
melting plant, and by means of continuous melt- 
ing it effected a considerable reduction in current 
consumption. 

(3) The intensive utilisation of the furnace by 
continuous working largely reduced the working 
costs per ton of steel produced. 

In Germany, a great obstacle to a similar use 
of the electric steel furnace in steel foundries 
was the price of electric current, which was often 
much too high, and the poor utilisation of the 
melting plant, which was regarded as a secondary 
branch. In the American foundries great 
importance was attached to rapid melting, for 
which reason the electrical equipment was 
increased, while the simplest and most efficient 
furnace was used. From this standpoint, and 
forgoing metallurgical advantages, melting was 
carried out on the acid hearth. In Germany, 
too, electric melting could be more economically 
developed—Germany also had efficient furnaces— 
if the described method of working were deliber- 
ately adopted. It would then only be necessary 
to endeavour to bring about a reduction in the 
cost of electric current, in many cases. 


* Extract of Paper read before the German Foundrymen’s 
Association (Verein Deutscher Giessereifachleute). 
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Eyes, and Foundry Processes. 


By R. GRance. 


This subject does not receive the serious con- 
sideration that it deserves. The toll that indus- 
try takes yearly of eyes, both total and temporary 
loss is enormous, in every part of the country. 
Daily one hears of an eye accident in some form 
or other. In this country there are no actual sta- 
tistics. The only one known is the report by 
H. M. Vernon, M.D., Health of Munition 
Workers’ Committee, Memorandum No. 21.* This 
is an investigation of the factors concerned in the 
causation of industrial accidents, and is_ well 
worth the few coppers it costs, to those who are 
interested in the better protection of their workers 
generally. 

With regard to eye accidents, it is shown that 
at one factory out of three where these figures 
were compiled, in a period of 25} consecutive 
months, the total number of eye accidents 
amounted to 1,772. It should be mentioned that 
for the first three months the total number of 
people employed averaged 6,000, and for the re- 
maining period over 9,000. It will be seen by 
these figures that there is a very real reason why 
eye accidents should be given more attention. 
The chief factory inspector in his annual report 
for 1923 stated that of lathe accidents there were 
2,710, of which 361, or 13.3 per cent., were eye 
accidents. Yet the average fettler would con- 
sider a turner’s job infinitely more safe from eye 
accidents than his own. 

To give an instance of the cost of eye accidents 
to an individual concern, the writer was visiting 
a large repairing garage in Belfast, when he was 
asked to have a look at a workman’s eye who had 
met with an accident through hammering a large 
piece of metal. It was found that the man had 
been to no less than three hospitals, where they 
had each taken some fragments of metal out of 
his eye, and he was still complaining of great pain 
and irritation of the eye. This was two weeks 
after the accident had occurred. It was found 
that the cornea of the eye had a bad incision, 
which would continue to cause the pain and the 
feeling that there was still something in the eye, 
until it had healed up, which would take any 
period up to a month, during which time he could 
only be given light jobs to do. In other words, 
the man would have to be paid four weeks’ wages, 
say, at £4 a week, and probably be only worth 
15s. a week until his eye had healed up. It shows 
that the difference between £4 and 15s. a week 
multiplied by four would provide 40 workmen 
with the best type of goggle, and so insure that 
this would not occur again. 

On every hand one is continually hearing of eye 
accidents. It is stated on good authority that a 
workman employed by a large North Eastern firm 
has just lost the sight of an eye. Try to imagine 
this man’s feelings for the rest of his life, and 
yet it could have been prevented if everyone en- 
gaged in an engineering works or a foundry, who 
runs any risk, no matter how small, to his eyes, 
were compelled to wear goggles of the right kind. 
Large firms in America, such as the Pulman Com- 
pany, spend annually thousands of dollars on this 
work, and according to a copy of. instructions sent 
out recently, they even go so far as to say that a 
man who is caught wearing his goggles in any 
other place but in front of his eyes will be dis- 
missed. These employers are keen on protection, 
hecause they have State records of actual acci- 
dents, and the figures were so large and repre- 
sented so much money in time and compensation 
paid, that it is a business proposition to them to 
trv and prevent these accidents as much as pos- 
sible. 

The author has personally visited some of the 
large foundries in Sheffield, and perhaps he could 
not do better than to give extracts from a report 
that he made out at the time of the visit, during 
the summer of 1925. 

The risks mostly found in a modern foundry are 
general risks from flying fragments, whilst men 
are engaged in fettling. In one such shop a 
man was seen engaged on this task, running most 


* H.M. Stationery Offices, Imperial House, Kingsway, wo. 
Price 6d. net. 
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unnecessary risks, and actually wearing his goggles 
on the peak of his cap instead of in front of his 
eyes. The gentleman who was acting as chaperon 
when asked if there were many eye accidents, said 
‘“* Yes,”’ but passed it lightly by saying that they 
had one or two men on the plant who were con- 
sidered inanipulative surgeons! as they were par- 
ticularly skilled in removing foreign bodies from 
the men’s eyes, with such instruments as wire, 
nails, penknives, etc. To anyone thoroughly con- 
versant with optical matters, such a statement 
would not be believed unless actually witnessed. 

The next most apparent danger to eyesight in 
a foundry is the dangerous ultra-violet rays and 
infra-red rays, chiefly met with in electric furnace 
work, and all forms of electric are welding. It 
should be emphasised, for the benefit of those who 
do not know, that both these rays are most in- 
jurious to the eyes. Nature warns us when the 
eyes are subject to too much glare, by forcing 
us to contract the pupil to shut out as much of 
the light as possible, but the ultra-violet and 
infra-red rays are invisible, and nature does not 
help us to prevent them reaching the eyes. 

With the forward march of progress in indus- 
try, and the ever-increasing devices for quicken- 
ing production, must come more adequate means 
of protection against the greatly increased risk of 
accidents. It is often stated that men when they 
are provided with goggles will not wear them, but 
experience has shown that men will wear them if 
the need for doing so is insisted upon more than 
it is to-day. 

A very good plan recently put into operation 
by a very large industrial concern was to order 
everyone, from director downwards, not actually 
engaged in the shops, to wear goggles on every 
occasion that they had to enter the shops, and 
keep them on until they left. 

One will next ask what are the best types of eye 
protectors? They are, when the risk is from fly- 
ing fragments, an optically worked glass specially 
hardened to give it great strength, fitted to a 
properly designed goggle for the particular job 
in hand, and not the cheapest that can be bought. 
For use in furnace and electric welding, a glass 
with a greeny tint, but guaranteed against the 
maximum amount of ultra-violet and infra-red 
rays. Such glass is easily obtained, if a little 
trouble is taken to find out who can supply it. 

The average man engaged in the various forms 
of engineering, is perfectly willing to wear 
goggles, if he knows they will actually protect his 
eyes, at the same time giving him a maximum 
amount of comfort. It would be a good thing 
if the management of foundries, etc. could let 
their men know that to wear goggles or glasses 
is not a sign of deterioration or unfitness, but a 
sign that a man is a little wiser than his fellow 
men, who know that their eyes want protection 
but do not protect them. 

To conclude: Science has provided artificial 
limbs which, after a while, can be most useful to 
the wearer, but it has not yet provided an arti- 
ficial eye through which one can see. 


Anti-Freezing Solution is a variable solution of 
calcium chloride in water. This mixture may be 
used to prevent the freezing of water in a gas- 
holder for acetylene. If the holder contained 40 
gallons of water, then about 60 lbs. of calcium 
chloride dissolved in the seal will make all per- 
fectly safe, even in very keen frosts, Always 
mix well, as the solution is heavier than water. 


Below is a_ table giving freezing points of 

different solutions :— 

Percentage 

of CaCl,. S. G. Freezes at 
12 a 1.104 abt. 18.1 deg. F. 
14 1.122 » 14.6 deg. F. 
16 1.142 9.9 deg. F. 


put them in place and tighten nuts up firmly. 
The shrinkage of the bolts will make them tight. 
This plan, of course, is only for use in excep- 
tional cases, and is not recommended when bone 
keys are used. 


he. 
av 
| 
\ 
i. aa Split Pulleys maintain a tight grip on a shaft 
if the following plan is adopted. Heat the bolts, 
\ 
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German Foundrymen’s Association. 


SYMPOSIUM ELECTRIC FURNACES. 


An extraordinary meeting of the Electric 
Furnace Committee of one of the German foundry- 
men’s associations (Verein Deutscher Giessereifach- 
leute) was held in Berlin on January 16 to receive 
from the chairmen of the five committees for 
electro-metallurgy reports on the results of the 
work carried out during the last few years. In 
opening the meeting, which was attended by about 
300 members, Dr. Dahl, the President, pointed out 
that the electric furnace was best adapted to 
forward the efforts of the German iron and steel 
industry to recover its competitive position by 
improving the quality of its products. The elec- 
tric furnace invented in Germany had started on 
its triumphal progress through the world, but 
unfortunately Germany had had to surrender the 
lead to foreign countries. 


Electrically-Melted Cast Iron. 


The first address was that of K. v. Kerpety, 
managing engineer, Berlin, on ‘' The Production 
of High-grade Cast Iron in the Electric Furnace.’ 
He said that technical progress was imposing 
increasing demands on cast iron as an engineering 
and structural material, so that foundries were 
compelled to pay more attention to it from a 
metallurgical standpoint, particularly for the pur- 
pose of meeting the requirements in regard to 
enhanced physical properties. The efforts of the 
last few years to produce cast iron with higher 
physical properties in the electric furnace had 
proved successful, with the result that a number 
of foundries had decided to introduce electric fur- 
naces for the production of cast iron. He had 
himself instituted the production of high-grade 
east iron by the Duplex process in an up-to-date 


foundry. This process was a combination of the 
eupola and electric furnace. It was required to 
produce cast iron with a minimum tensile 


strength of 18 tons per sq. in. and a transverse 
strength of 25 tons per sq. in. A special difficulty 
was that for reasons of economy a charge with a 
high phosphorus content had to be employed, while 
the phosphorus content in high-grade cast iron 
should not exceed 0.3 per cent. He succeeded in 
obtaining a high-grade material with the Duplex 
process by superheating the molten iron. By this 
means, with suitable treatment of the melting, a 
high-grade cast iron was produced in practice— 
contrary to the views hitherto held—with a carbon 
content of over 3 per cent. and a phosphorus con- 
tent up to 0.8 per cent., with increased physical 
properties, from charges of the lowest-grade scrap 
with a high-phosphorus, carbon and silicon con- 
tent, which were melted even without any pig-iron 
addition. The high strength values were solely 
regulated by the superheating between 1,500 and 
1,700 deg. C. according to the composition. In 
proportion as the iron was superheated in the 
electric furnace under certain conditions, which 
were mainly dependent on the behaviour of the 
slag in the furnace, the effect of the carbon on the 
physical vaiues was most favourable with carbon 
contents between 2.95 and 3.05 per cent. The 
phosphorus could amount to 0.8 per cent. and more 
without the strength values of the metal being 
affected, and the silicon content alone naturally 
lowered these values slightly in proportion as it 
increased. Superheated electric-cast iron  pos- 
sessed a particular property. If test pieces with 
irregular diameter were taken from a test plate, 
an increase in the strength values was observed 
with diminishing cross section. It must be 
assumed, according to our knowledge of the theory 
of solidification hitherto, that the critical graphite 
separation temperature fell most slowly in the 
centre of the cross section, and that thereby the 
strength values were lowered owing to freer 
graphite separation. His experiments—which, 
however, had not yet been completed—appeared to 
indicate that owing to the superheating of the 
charge the cooling conditions in the casting were 
influenced in such a manner that the interval of 
the critica] sraphite separation took place in zones 


from the edge towards the centre. Immediately 
the outermost zone of the solidifying casting had 
reached the critical graphite separation tempera- 
ture, the graphite was liberated, while in the next 
zone the temperature was still higher. If in this 
and the following zones the necessary degree of 
temperature was reached, the liberation of the 
graphite took place there also. According to the 
theory of solution, however, this zone was already 
poorer in carbon, and the graphite separation, 
therefore, somewhat less, so that finally the 
graphite separation in the centre of the casting 
was somewhat less than at the edge, in a definite 
proportion. Further experiments were, however, 
required to explain fully the phenomena observed. 

The speaker said that his method of operation 
enabled a cast iron possessing particularly note- 
worthy mechanical properties to be produced quite 
irrespective of the charge being of low-grade 
scrap, so that the cost of production of the high- 
grade cast iron could be considerably reduced. 
With suitable prices for current, the method could 
also be employed for the production of ordinary 
castings. Economic working was determined by 


the cost of power and of remelting in the cupola. - 


Owing to the time restrictions imposed by the 
power house from which his own works obtained 
their current, it was impossible to utilise the 
furnace to its full economic capacity. The results 
ot the Duplex process showed, however, that the 
physical values of cast iron, apart from carbon, 
silicon and phosphorus, were influenced by the 
superheating melting, which was the determining 
factor in the value of the product. 


Discussion. 

The address was followed by an animated dis- 
cussion, during which Dr. KtHNeEL, among others, 
discussed the statement of the speaker that the 
strength values became better internally with 
diminishing cross section. He referred to the 
operation of the tensile testing machines used, 
which were mostly untrustworthy in their lower 
indications. In any case, he would not advise 
reliance heing placed on the appearance of better 
strength values in the interior of a casting. 

To a question whether high-grade cast iron 
could also be produced directly in the electric 
furnace without the employment of the Duplex 
process, the speaker replied that this was, no 
doubt, technically possible, but that it was im- 
possible economically owing to the present cost 
of current. 

Regarding the statement that the time restric- 
tions of the power house affected the economic 
working of the process unfavourably, Herr Dann 
mentioned a similar case, and urged that the 
Association of German Electricity Works should 
give the matter their serious attention 


Recent Progress in Electric Steel Melting. 


G. Mars, steel works manager, of Budapest, 
spoke on ‘ Progress in Electric Steel Melting.’’ 
On the basis of his experience at his own works 
with two Héroult furnaces of 6 and 3 tons, he 
examined the relative economy of electric steel 
melting in this universally known type of fur- 
nace as compared with the steel melting process 
in the crucible furnace, as well as in the open- 
hearth furnace and the small Bessemer converter. 
He then examined the prime cost of the liquid 
steel. This was made up of the cost of the charge 
and additions, both of which, taking the waste 
into account, determined the quantity of liquid 
steel produced, and of the cost of converting the 
raw material of the charge into steel ready for 
casting. His conclusion, on the basis of the cal- 
culated cost of the charge, was that this cost 
was materially less for the electric furnace com- 
pared with the other melting processes. In the 
cost of converting, the high cost of the heating 
current was of paramount influence, and the 
efforts to reduce the cost of electric steel in- 


variably culminated in the question: What was 
the lowest kw.-h. consumption necessary to obtain 


= 
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stee] of the prescribed quality? The next item 
of expenditure in the conversion costs of the 
electric furnace concerned the electrodes. The 
speaker had used carbon electrodes made by 
various firms, and also graphite electrodes, and 
had observed that the graphite electrodes were 
about five times as expensive as carbon  elec- 
trodes, but had in the most favourable case a 
life only four times as long. They were thus 
more expensive in use than carbon electrodes. 

One of the most important points in the con- 
version costs of the electric furnace was, further, 
the refractory material for the furnace and 
ladle. Taking this into account, together with 
the wages for working the furnaces, those for 
all auwniliary labour for the transport of the 
charge from the yard to the furnace and those 
of the fettlers, he estimated the prime cost per 
metric ton of liquid steel produced by the electric 
furnace at £5 5s. By the crucible furnace pro- 
cess, he estimated that the cost would be £13 10s. 
per metric ton. The cost of producing a metric 
ton of liquid steel in an open-hearth furnace 
would be £5 4s., and in the small Bessemer con- 
verter £5. This comparison showed, while 
the prime cost of crucible steel was more than 
double as high, that of the three other processes— 
the electric furnace, the open-hearth furnace, and 
the small Bessemer converter——-was, with slight 
differences, fairly equal. From the point of view 
of prime cost, therefore, the electric melting 
process was widely separated from the crucible 
process, and very close to the open-hearth and 
small Bessemer converter processes. In installing 
new melting plants, therefore, it would have to be 
considered whether the slight difference in prime 
cost still existing seemed to make the selection of 
the cheaper process of steel melting justifiable, or 
whether recourse should be had to the somewhat 
more expensive electric process, whereby, if the 
slightly higher prime cost was faced, the quali- 
tative superiority of electric steel, as compared 
with open-hearth steel and Bessemer converter 
steel, was obtained. 

The qualitative. superiority of electric steel over 
open-hearth and Bessemer steel was proved by the 
following considerations. Steel ingredients—i.c., 
all those elements, such as carbon or manganese, 
whose alloys with iron were capable of forming 
steel__could effect the manufacture of steel better 
in the electric furnace than in the open-hearth 
furnace or the converter, because there they were 
not so much disturbed in their steel-making com- 
binations by reactions with the oxygen of the 
atmosphere, but, on the contrary, had the greatest 
degree of rest and the necessary time, as in the 
erucible furnace. 

A Third Deoxidising Slag ? 

“* Steel pests ’’ were all those elements, such as 
oxygen or sulphur, which, while alloying with 
iron, did not, however, impart to it the qualities 
of steel, but, on the other hand, deteriorated the 
characteristic properties of the steel in propor- 
tion to the presence of these impurities in it. 
In the electric furnace these steel pests could be 
removed from the steel up to a certain limit as 
in no other furnace. As regards sulphur, this pos- 
sibility—owing to the action of the calcium car- 
bide formed in the white slag—was precisely the 
innovation brought about by the electrie furnace. 
As regards oxygen, we had not yet got so far: 
we had got, practically, merely to the point of 
inquiring as to the mutual behaviour of the 
oxygen compounds in iron. It seemed not im- 
possible that in future we should have to work 
with three slags—a lime slag, a desulphurising 
high slag with lime, carbon and carbide contents, 
and a third slag, possibly with a preponderating 
alumina content, the function of which would 
be the complete elimination of the oxygen. The 
entire removal of the oxygen from the steel was 
antecedently attended with much greater promise 
in the electric furnace than in the open-hearth 
furnace or converter, hecause the electric furnace 
was better adapted for entirely excluding the 
atmospheric air from the melting bath. 

If the qualities of the steel produced were fully 
taken into account an economic comparison of the 
different processes was certainly in favour of 
electric steel. The speaker wished, however, to 
direct attention to one fact which seemed to con- 
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tradict what had just been said. The new German 
low-carbon silico-manganese steel produced by a 
Berlin steel foundry, the exceptionally high 
strength values of which were well known and 
pointed to a high degree of purity, had been 
melted in a gas-fired furnace of the Bosshardt 
type. The successful results had been attributed 
solely to the Bosshardt furnace, but with this view 
the speaker could not agree. He had himself pro- 
duced this steel with the high strength values in 
the electric furnace, and believed that it had been 
obtained from other furnaces by others, althougl 
so far nothing had been published on the sub- 
ject. In his opinion, by employing the process 
in which heavy scrap is largely replaced by light 
scrap, the work of charging and heating is 
effected simultaneously a few minutes after in- 
serting the first portion of the charge—iron- 
covered electrodes are used, the packing of the 
electrode sealing devices is scrupulously attended 
to, and the working time and the load capacity of 
the available transformer are fully utilised—the 
electric furnace could be brought to such a high 
degree of economy that the slight differences in 
the cost of production would in every case be more 
than compensated by the higher qualitative value 
of the electric steel. 


Discussion. 


In the ensuing discussion, Herr BossHarpt 
emphasised the fact that the steel produced in a 
furnace of his type at the Freund foundry repre- 
sented a high grade constructional steel which 
had never before been manufactured with these 
strength values as silicon steel. The process had 
attracted much attention, particularly in 
America, where it was also in use. 

In reference to the explanation of the effects 
of the silicon content, Direcror SCHARLIBBE 
alluded to certain work carried out at the Kaiser 
Wilhelm Institute for Iron Research, and stated 
that, incited by that work, he had endeavoured to 
produce this high-grade silicon steel in an 18-ton 
basic open-hearth furnace, and had _ succeeded. 
This went to prove that this steel could also be 
produced in basic open-hearth furnaces of any 
capacity. 

Dr. Naruvusivus, in reference to the statement 
that graphite electrodes were more expensive in 
operation than carbon eléctrodes, expressed the 
view that the former could compete with the latter 
even in regard to cost if their other advantages 
were taken into account, such as the greater 
durability of the skin, the saving in current and 
their greater convenience, particularly in the case 
of large electrodes. In America graphite elec- 
trodes were employed with great advantage, 
although there, also, they were more expensive 
than carbon electrodes, for they had the further 
merit of being more easily changed. An additional 
advantage—which in Germany, however, was not 
so highly appreciated, owing to the extensive 
advertising of jointing material—was that with 
graphite electrodes the packing of the seal could 
be done away with. It was very desirable that 
the German electrode manufacturers also should 
devote themselves more to the production of gra- 
phite clectrodes, and that users of furnaces should 
employ them more. 

In the course of the discussion attention was 
drawn to the superiority of the Acheson graphite 
electrode compared with the German _ graphite 
electrodes, There were only three firms concerned 
in the manufacture of graphite electrodes in Ger- 
many, and the largest of them was as yet in its 
initial stage of development. It was desirable that 
the German graphite electrodes should speedily 
become equal to the Acheson product in quality. 


To Prevent Dry Rot, mix together 1 part of train 
oil, 1 part of wood tar, 1 part of oil of cassia. Apply 
three to four coats to the desired wood and leave to 
dry naturally. 

To Prevent Dross from Adhering to the Bottom of 
the Tank in Galvanising, introduce a small quantity of 
lead into the zinc bath (this also facilitates its 
removal). The reason for this is that lead does not 
alloy with zine or iron, has a greater density than 
either, and thus sinks to the bottom, forming a liquid 
cushion on which the dross and other various impurities 
float. 
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A Large Ingot Mould. 


In our issue of December 24, 1925, page 526, 
we printed a letter from Sir W. G. Armstrong, 
Whitworth & Company, Limited, of Ashton Road, 
Openshaw, Manchester, giving some interesting 
details of a large ingot mould cast at the com- 
pany’s Openshaw Iron Foundry. It may be re- 
membered that the internal diameter of the mould 
was 72) in. at the top, and 80 in. at the bottom, 
the external diameter being 113 in. and 205 in. 
respectively, while the weight was about 109 tons. 

We have just received the annexed interesting 
photograph, showing this large mould after it had 
been placed on two bogie wagons, for conveyance 
te Tees-side, together with further details of its 
manufacture. 

The moulding and core making for the casting 
occupied 1,580 working hours, and the ultimate 
weight when the casting was removed from the 
sand was 110 tons. A point of interest in the 
manutacture of this mould is that thirty-four 
days after casting the top of the mould registered 
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ing not only alloyed castings of manganese steel 
and chromium nickel steel, etc., but also the 
ordinary kind, if rough castings were expressly 
asked tor by the customer. . 
_ The general development of the electric furnace 
in America was described. At first muffled 
resistances were used, but these soon gave place 
to electric furnaces with resistances consisting of 
graphite plates or granulated carbon. Neither 
of these types proved a success in working; the 
former at all events only in the case of smaller 
units. With large units difficulties arose from 
the fact that the muffled resistances were fre- 
quently destroyed, as these must necessarily be 
over-heated owing to the heating passing through 
the muffle, while an alloy capable of withstand- 
ing these high temperatures had yet to be 
discovered. 

The furnaces with carbon resistances were not 
a success because, owing to combustion, these 
resistances were rapidly consumed, so that they 
had to be frequently renewed, thus involving 
continual interruptions in working. The heat- 
ing of the heating chamber was not uniform, as 
the heating troughs with the granulated carbon 


A Larce Incot Movu.p. 


110 deg. F., which was 50 deg. above the tempera- 
ture of the foundry. 

The difficulty of transporting this mass from 
Openshaw to the Tees-side, where it was delivered 
was solved by the London & North Eastern Rail- 
way Company providing two 60-ton bogie wagons 
carrying a girder pivoted at each end of prepared 
platforms on the wagons upon which the mould 
was slung, as shown in the photograph. The 
arrangement worked admirably, and the mould 
was smoothly and safely transported to its destina- 
tion on a Saturday and Sunday, when special 
traffic arrangements were possible, 


The American Electric - Heating 


Furnace in the Iron and Steel 
Foundry.* 


By Hans Natuusius, Dr.Enec., Berlin. 


{ Abstract. ] 


Ou the basis of exhaustive investigation and 
his personal inspections in America, Dr. 
Nathusius referred to the increasing attention 
which the American iron and steel foundries had 
in recent years been giving to the heating of 
castings by system based on scientific 
principles. 

The research groups established in America. 
which were being formed by an ever-increasing 
number of foundries, were exercising an 
extremely educative effect in this direction, since 
they not only represented a strict control of the 
methods applied, but also encouraged the 
engineers of the various works concerned to do 
their utmost, by the interchange of results 
obtained in the works. 

Relving on accurate investigation and_ the 
proved good results of. the heats as regards the 
physical properties of the castings, most Ameri- 
can foundries had adopted the method of anneal- 


* A Paper read before a symposium on Electric-Melting Fur- 
naces organised by the Verein Deutscher Giessereifachleute. 


could be placed only at individual points in the 
heating chamber. Finally, owing to the con- 
tinual resistance changes in the carbon resist- 
ances, the transformers supplying these furnaces 
with energy had to be provided with a large 
number of tappings, so as to adapt the resistance 
changes to the pressures in the furnace. The 
operation of these furnaces was therefore 
difficult. 

Thus it was not long until the electric furnaces 
with metal resistance units were again adopted. 
This time, however, strong bands consisting of 
a nickel-chrome alloy were successfully employed. 
These bands could be suspended freely on the 
lateral walls of the heating chamber, or they 
could be uniformly distributed below the base or 
on the crown of the furnace, as desired. 

These furnaces had already been adopted in 
large numbers in America and were operating 
very successfully and economically. The design 
and arrangement of the electric resistance fur- 
naces of the George J. Hagan Company, Pitts- 
burgh, Penna., were explained with the aid of 
numerous heliographs. The economic working of 
these furnaces, also under German conditions, 
was demonstrated by means of figures and records 
showing the costs of working of a large iron and 
steel foundry in Buffalo. 

In conclusion, the advantages of these furnaces 
were pointed out. These advantages are based 
mainly on the absolute uniformity of heating, 
the accurate and: automatic regulation of the 
temperature to +5 deg. C., and the simplicity 
of working. 


Tinning Articles without Heat.— Dissolve some block 
tin in a quantity of ‘hydrochloric acid and a little 
mercury. From this an alloy is formed that can be 
readily used in tinning articles without heating either 
the tin or the work. 

Babbitt Metal for Heavy Duty can consist of 50° 
parts of tin, 2 parts of copper, 8 parts of antimony, or 
96 parts of tin, 4 parts of copper, and 8 parts of anti- 
mony. For light duty, use 50 parts of tin, 1 part of 


copper, and 5 parts of antimony. 
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Institute of British Foundrymen. 


ANNUAL DINNER OF THE SCOTTISH BRANCH. 


There was a large attendance of those connected 
with the iron and steel industries, engineering 
and allied trades, at the annual dinner of the 
Scottish Branch of the Institute of British 
Foundrymen, held in Glasgow. The chair was 
occupied by Mr. James Affleck, president of the 
Branch. 

Proressor Descu, of Sheffield University, in 
proposing the toast of ‘‘ The Corporation of Glas- 
gow,”’ referred to his association with the city 
when he held a post in the University of Glasgow. 
He said he was interested to notice that from an 
early period its metallurgists were organised in 
what was a kind of professional guild under the 
title of the Incorporation of Hammermen, and 
although it did not now exercise the functions it 
did at one time, the men of the smithy and the 
foundry were also included. Referring to those 
associated with founding in its early day, he men- 
tioned that St. Elworth and st. Dunstan 
were both associated with the craft. He added, 
amid some laughter, that there was therefore 
nothing incompatible between a saint and a 
foundry manager, though there might be times 
when doubts would flit across one’s mind. It was 
Satisfactory to note that the traditions of skill 
which came from the early days were still being 
maintained. There never was a time when Glas- 
gow was without a body of skilled workers. At 
the present time the country was passing through 
a very diffieult period, and he supposed, in com- 
mon with other places, Glaszow was feeling the 
depression. There was every sign, however, that 
the depression was now passing away, and there 
was likely to be a revival in the metallurgical 
industry in particular. He thought it might be 
taken for granted that a revival in the metal in- 
dustries would be the precursor of a general 
revival in the country. A time like the present 
showed them how necessary it was for them to 
look to their methods of production and to see 
how tar they could increase both the quantity 
and efficiency of production. He thought it could 
be said that in Glasgow the standard quality and 
workmanship was high. Having lived in Glasgow 
and in Sheffield, which also had traditions extend- 
ing over many centuries, he knew how important 
it was that the reputation for quality should be 
maintained. They in Sheffield looked with in- 
terest on the fortunes of Glasgow. hecause Glas- 
gow was an important consumer of Sheffield pro- 
ducts, including big forgings and tool steels. They 
therefore looked with particular interest to the 
Clyde area with its great variety of shipbuild- 
ing and engineering industries, which used the 
highest class of steel. 


Important Iron-Producing Centre. 


Battie SmitH, responding to the toast, said 
that nowhere in the country could the Institute 
of British Foundrymen meet with more apprecia- 
tion than in Glasgow, because it was the centre 
of a very important iron-producing district. 
When the Institute came to Glasgow for its annual] 
meetings last year the members were received and 
officially welcomed by the Lord Provost and 
magistrates. He did not know how far the con- 
troversy regarding steel houses was of interest 
to foundrymen, but he thought that in the steel 
houses he had seen a man could get along very 
comfortably for a number of years. At present 
the country was passing through difficult times. 
but he did not think that anyone could say that 
Glasgow Corporation was not doing its duty in 
relieving the distress which existed within its 
boundaries. It did a great dea] at a very crucial 
time to relieve unemployment. and the schemes 
then undertaken to provide work had cost the 
city a great deal of money. 


Engineers’ Debt to Foundrymen. 


Proressor of the Royal Technica! 
College, proposed the toast of ‘‘ The Institute o} 
British Foundrymen,’’ and said that one of the 
results of a gathering such as that was that he 


got to know foundrymen, and with that increasing 
knowledge he had an increasing appreciation of 
the men who formed their Institution. It was 
generally acknowledged that with age a certain 
amount of knowledge came to one. In recent 
times he had realised how mach the engineering 
industry was indebted to foundrymen. Many 
people got into the way of expecting the greatest 
blessings of their lives as if they deserved them 
as their due. That represented the way in which 
the engineer regarded the foundryman. He _ took 
everything for granted, and thought that bis best 
prosperity was due to himself, forgetting that a 
great part of that prosperity was due to the 
foundryman. Within the last few years great 
changes had come over the situation, and then 
a desire for increasing co-operation had been 


in evidence. That had been due to a 
large extent to the development of the in- 
ternal combustion engine. It had been realised 


that there were problems which could only be 
solved by greater co-operation between the various 
branches of the two industries. The Institutions 
representing those two industries, working in 
these lines, had promoted joint meetings, wl ich 
had achieved results of which they ought to feel 
proud. He was not referring specially to the 
success of the meetings themselves. What he 
wished specially to emphasise was the stimulus 
or impulse which had been given to the principle 
of greater co-operation, and had produced impor- 
tant results. Those who read the technical 
Press must have noticed how often appeals 
were now made for greater co-operation, and how 
much greater interest was now being taken in the 
great subject of cast iron research. He con- 
sidered that a great stimulus was given to these 
movements by the joint meetings which had been 
held between the Scottish branches of the Insti- 
tute of British Foundrymen and the _ Insti- 
tution of Mechanical Engineers. He _ noticed 
that a few weeks ago there had been read 
in London two very notable papers written 
by members of their Association, and_ the 
first man who was asked to take part in the dis- 
cussion was their President, Mr. Cameron. 


Prosperity in the Branches. 


Mr. Joun Cameron, President of the Institute 
of British Foundrymen, in responding, said it was 
one of the pleasant duties of his office to wttend 
these social functions. Anyone who took up that 
office had a certain amount of responsibility placed 
on him along with it, and one of the duties was 
to visit the Branches and see that the work was 
going on. <A president liked to hand on the work 
of his office a stage further advanced than when 
he took it up. He thought that from what he 
had seen in going round the various Branches 
that he could Jook forward with every «onfidence 
that he would be able to hand over the work to 
his successor with the Institute in a very healthy 
condition. There had been very encouraging 
signs recently. They had in Scotland a very 
vigorous Branch, with a healthy sub-Branch in 
Falkirk, while quite recently a new section had 
been started in Paisley. Referring to the work 
carried on by the Institute, Mr. Cameron said 
there was not only the scientific side of the work, 
but there was also the social side. That side was 
quite as important and as strong a bond as the 
more material benefits. 


Other Institutes Represented. 


Proressor Campion, in proposing the toast of 
Kindred Associations,’ said that they were 
particularly fortunate on the occasion in javing 
present representatives of pure science and ay plied 
science. They had Dr. Desch of Sheffield, Pro- 
fessor Mellanby of the Royal Technical College, 
Glasgow, Mr. Parker of the Institution of Kngi- 
neers and Shipbuilders in Scotland, Mr, John 
Stirling representing the non-ferrous metal trade, 
and Mr. Lewis, President of the Scottish Tron and 
Steel Institute. 
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Mr. Joun StiriinG, in replying, said he wished 
to pay a tribute to the Institute of British 
Foundrymen because he admired the way in which 
the foundrymen responded to the demands meade 
on them. When he thought of the bundles of 
firewood sent out, and the way in which the 
foundryman made the most of intricate c.stings, 
he was certain they were super-skilled to be able 
to make what the engineer required of them. 

Mr. Lewis, who also responded, referred in 
humorous terms to foundry practice in early Greek 
times. Referring to the subject of raw material, 
he said it would be much easier for producers of 
iron for casting purposes if founders could specify 
what they wanted. That was to say, if there was 
some sort of standard set up it would be very 
much easier for iron-masters to produce what was 
required. 

Mr. James ArFLeck, chairman, who was the 
last speaker for the evening, said that so far as 
the Scottish Branch was concerned, he could sately 
report satisfactory progress. Mr. Cameron had 
said that he had found the Branches in a liealthy 
condition, and they in Glasgow were doing their 
best to keep the Scottish section prosperous. In 
looking round that evening, Mr. Affleck remarked 
that it seemed to him there was room in Glasgow 
for a junior section of the Institute. He would 
like to see a great many of the young men in the 
industry connected with a section of that kind. 
He could assure their president that they in Scot- 
land would do their best to keep the flag flying 


and to make his year of office successful. He 
thanked them for their cordial response to the 
toast. 


LONDON BRANCH. 


A meeting of the London Branch of the Insti- 
tute of British Foundrymen was held at the 


Engineers’ Club, Coventry Street, Piccadilly, 
W.1, on Thursday, January 14.) Mr. G. C. 
Pierce (Branch-President) was the chair. 


Mr. H. J. Young, F.1.C., lectured on 
Perlit Iron. 


Mr. Youne made it clear, at the beginning ot 


his lecture, that Perlit iron was not his own 
creation. Having seen the Perlit process in 


operation, he believed it to be an advance in 
science, and as such presented it to others. 

Steel and Perlit iron were analogous, inasmuch 
as it was vital in both cases to use metal of the 
correct composition, and to apply the correct heat 
conditions for that composition. Practically all 
metals and alloys responded to heat-treatment, 
and there was no reason at all why an alloy such 
as cast iron should not do exactly the same thing. 
In fact it did, as the Perlit process proved. 
Some foundrymen claimed to have made 
pearlitic iron; no doubt they had, but not with 
designed intention nor, in castings of varying 
section, consistently of all-pearlitic structure 
throughout. If one part of such a casting were 
all-pearlitic, another part, having a_ different 
section, could not be, because variation in cooling 
rates and conditions were such that it was impos- 
sible without a system of cooling control. The 
aim of the Perlit process was to obtain by proper 
compositions and coolings the same structure of 
graphite and pearlite throughout—the foundry- 
man did not try to do that. His result was a 
matter of luck, depending equally, in each cast- 
ing, on the shape of the mould and the tempera- 
ture and the composition of the metal. 

In making a homogeneous pearlitic structure by 
means of known temperatures and compositions, 
one controlled, not merely the graphite content, 
but the graphite structure. If one took so much 
pearlite, the rest was free carbon, so that if one 
had the greatest amount of pearlite possible, one 
had the least amount left of the graphite. The 
graphite in hot-mould Perlit was different. It 
was a point that nobody seemed to appreciate, 
but was one which assisted its resistance to im- 
pact and enabled Perlit to replace malleable in 
certain cases. Whilst not as malleable as_ best 
malleable iron, it resisted impact to such an 
extent that malleable iron was not always neces- 
sary. The graphite was ‘ malleabilised’’ to a 
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certain extent, and in his opinion the value of 
the Perlit process was as much in its graphitic 
as in its pearlitic structure. 

High-grade Iron introduces Difficulties. 

The tests of cast iron, up to the present, were 
such that poor material could pass. He believed 
that in cast iron we should reach the same 
standard as had been reached in steel castings, 
where metal of a certain composition had to be 
produced, and certain tests had to be passed, 
with the result that there were a considerable 
number of failures. In cast iron—not Perlit 
iron—immediately one used high-class materials, 


giving first-class results, there was a_ larger 
amount of failures and bad castings—a larger 
proportion than in ordinary work. Curiously 


enough, long before the Perlit process was used 
there had been other special cast irons on the 
market. and he knew for certain that one of the 
most famous of those irons in this country was 
giving over 50 per cent. of bad castings. The 
iron in question was a very low-carbon iron, 
approaching steel, and those producing it had to 
face the same troubles as had to be faced in a 
steel foundry. Anybody could make high-phos- 
phorus, high-silicon castings, hut the moment one 
attempted to make something which would meet 
modern engineering requirements, one met 
trouble. He himself had produced a number of 
bad castings before he had heard of Perlit, but 
since using Perlit he had produced less, hecause 
the metal was homogeneous and did not leak. 
One of the largest motor-car and bicycle cylinder 
works in this country had 30 per cent. of rejects 
on some castings, which showed that cast iron 
was not all it might be. In the last six months 
he had heen to a great many works and foundries 
in this country, and generally the tale was one 
of bad castings. Only a few weeks previously he 
had visited three works in which were made gear- 
wheel blanks, and in which the teeth of the gear 
wheels were cut, and there seemed to be no really 
good castings at all; in practically every case the 
teeth were more or less bad at the base. In iron- 
foundry practice it was not a question always of 
getting bad castings, but often of getting past 
the inspector. Cast iron was all right for east- 
ings that did not matter, but in advanced 
engineering it was not good enough, with the 
result that often steel was being used where cast 
iron was used previously. 


Results Achieved. 


He had made 20 or 30 tons of Perlit castings 
a week, and could assure his hearers that the 
Perlit process did what was claimed for it. 

Examples of castings produced by the Perlit 
process were illustrated by means of lantern 
slides. The first illustrated a propeller blade, 
and was exhibited in order to show that an all- 
pearlitic structure was almost impossible to 
obtain in ordinary cast iron. Somewhere up the 
blade—nobody knew just where—there was a 
point at which the metal was all-pearlitic and in 
a very good condition, so that there was very 
hard iron, very good iron, and very soft iron in 
the one casting. It was obvious that the trouble 
in the one case was due to too quick cooling, and 
in the other to too slow cooling, and it was also 
obvious that in one part of the blade the cooling 
conditions were ideal, so that the structure was 
all-pearlitic. In a propeller blade it was the 
thin edges which gave trouble, owing to brittle- 
ness and corrosion; the boss did not matter. 

Discussing a drawing of a Diesel fuel valve, 
Mr. Young said that if such a valve were milled 
half-way through and broken, midway across the 
section there would be found a sparkling area, 
and, if it were submitted to a hydraulic test, at 
a pressure of 1,000 Ibs. per sq. in., there would 
be leakage. Trouble of that sort made castings 
almost hopeless for Diesel and  motor-cylinder 
work, and the defects, which were partly draw- 
hole and partly graphitisation, were the cause of 
30 per cent. rejects in certain castings in the 
motor-cylinder and other trades. the hot- 
mculd process, however, using metal of the right 
composition, and heating the mould or superheat- 
ing the metal to the right temperature for 
that composition, one obtained homogeneity 


throughout. 
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Photographs of six Perlit valves, which had Perlit iron they gave satisfaction. Tests te 


been split up in order to show that the sections 
were all the same throughout, were also shown. 

Another photograph was of another Diesel valve 
which was very difficult to make in ordinary cast 
iron, owing to the varying sections. Mr. Young 
said when making these castings in ordinary cast 
iron about 50 per cent. were wasters, but since 
using the Perlit process his firm had turned them 
out over and over again without any wasters 
whatever. He did not believe that his foundry 
could make the castings properly unless the Perlit 
process were used. 

Discussing micro-photographs of sections of 
these castings, he said they disclosed the fact that 
the graphite in the centre was better, if any- 
thing, than it was nearer the edges, whereas in 
the ordinary process the position was the reverse. 
When the fuel-valve castings were made of 
ordinary cast iron the best pig-iron was used, but 
the Perlit process enabled cheaper pig-iron to be 
used, so that, by the Perlit process, Diesel work 
could be no more costly than by the ordinary 
method. 

Central Structure Superior. 

Other slides were shown to illustrate that there 
was a perfect network structure of phosphide 
eutectic in Perlit iron. The pearlite in properly 
made Perlit iron was extremely fine—certainly 
finer than ordinary pearlite. The graphite in 
Perlit iron was also illustrated, and the differ- 
ence between that and ordinary graphite was 
emphasised. In a casting of ordinary iron there 
were long flakes connecting together, which 
accounted for the fact that ordinary cast iron 
would not resist impact, but in properly made 
Perlit iron there were very few such long flakes. 

Another slide showed 51-in. sections of Diesel 
fuel-valve castings in ordinary cast iron and 
Perlit iron, photographed from the outside right 
through to the centre of the sections, for the 
purposes of comparison. In the ordinary iron the 
outside was chilled and the centre was porous, 
and the photograph showed the presence of large 
patches of graphite, there being graphite growth 
in the centre to such an extent as to cause 
porosity. In the Perlit metal. however, the 
structure was the same throughout; in fact, the 
centre was somewhat better than the outside, and 
one could drill through the centre and find 
perfect. metal there. 

A section of a }-in. plate was also exhibited, 
to show the extremely fine graphite and pearlite. 
Those plates were very resistant to blows. 


Replacing Malleable. 

A further micro-photograph was shown for the 
purpose of demonstrating the fact that Perlit 
iron, when cast in the ordinary way, was white, 
and, when cast in the hot mould, was grev. 
Every foundryman knew that if he put a - hil! 
into the mould, grey iron was more or less 
turned white, but in the  Perlit process the 
opposite was the case only done with precision. 
Consequently, by control of temperature, a cast- 
ing could be made grey the whole way across. 

Photographs of gear wheels east in ordinarv 
cast iron and in Perlit iron were then shown. 
the former ran for a limited number of hours 
and were worn out, while the latter ran for about 
ten times as long and were found to be unharmed. 
In both cases they were run dry. When he was 
last in Germany, the chief chemist of one works 
had told him of the results of an experiment in 
which he had made one gear wheel in ordinary 
cast iron and one in Perlit iron, and had run 
them in parallel, properly lubricated. in his own 
works. The ordinary cast-iron wheel lasted 
about three months, after which it had to be 
taken off, but the Perlit iron wheel was still 
running at that time, after nine months’ wear. 
The difference could be well understood, because 
in the ordinary iron wheel the structure of the 
metal varied down the teeth, whereas the Perlit 
wheel teeth had the same hardness, strength, and 
the same structure throughout, as well as greater 
resistance to impact. 

A type of bracket used on switchgear was also 
illustrated. Previously these were made of steel, 
but there were a great number of rejects, due to 
distortion and other troubles, but when made ip 


determine their life showed that the castings 
were equal to 25 years. That was a case in which 
cast iron was taking the place of steel. 


Practical Experience Still Essential. 

Examples of larger castings for Diesel-engine 
work were shown, to illustrate that such castings, 
ranging up to about 4 tons in weight, were being 
made by the Perlit process. Referring to one 
Diesel-engine liner, which weighed about 3} or 
4 tons, Mr. Young pointed out that a liner for a 
Diesel engine had to be perfect when machined, 
and, no matter whether it was made in ordinary 
east iron or Perlit iron, one might have diff- 
culty. For instance, his firm had cast some 
liners, about 9 ft. long, for a certain Diesel 
engine. To feed metal from the top, with a 
9-ft. drop, was a proposition, and there were a 
great many people who could not make liners 
through sheer lack of foundry experience. 
Foundry experience was just as valuable in 
Perlit work as in ordinary cast-iron work; in 
fact, as the iron became better, so must the 
foundryman become better, because more skill 
was required for better-class work than for 
ordinary work. 

Another picture illustrated the method of dry- 
ing out a 25-ton Diesel bedplate mould by means 
of hot air. There were two heaters on the top, 
and the top was closed. The operation was com- 
menced on Sunday afternoon; on Monday after- 
noon the mould was opened and it was bone dry 
to 3-in. depth. Previously they had had to dry 
the top with fires underneath separately from the 
mould itself. That operation occupied three 
days, nearly 5 tons of coke being used, but the 
new method occupied only one day, about 15 ewts. 
of voke being consumed, the top and the mould 
itself being dried at the same time. If necessary 
they were going to preheat the moulds by similar 
means. and this had beer done already in the 
Continent with every success. 

Further, examples of Perlit iron castings 
included superheater headers for locomotive 
work by the Perlit method. With ordinary 
methods they got several bad ones, because the 
castings were very difficult to make and neces- 
sitated moulders trained to that particular work. 
That was also the case with intricate Diesel- 
engine cylinder Reads, which must be perfect, 
without the tiniest pinhole, and must not leak 
under high pressure. In Perlit in the last three 
months they had made them time after time with- 
out a reject. One must have first-class moulders 
with experience of moulding and running the cast- 
ings. and any suggestion to the contrary was not 
common-sense. The Perlit process was not one of 
making moulds, and nothing would ever replace 
the skilled moulder. 


Scope of Application. 

The Perlit process was being applied to cast- 
ings for every trade imaginable, for small or 
large, or thin or thick work. He had seen it 
used for very small work, and had used it him- 
self for very large work. In England they were 
not vet heating very large floor moulds. He 
helieved the largest castings yet made in this 
country by the process weighed 6 tons. We 
should have to make Perlit castings in the floor 
moulds also, and progress in engineering was not 
going to stop because we had not previously 
heated floor moulds. Larger work was being 
done every month, and they were learni.g more 
about it. He had been told that he could not 
heat up a mould for a large turbine casing 
weighing 20 tons, but he was going to do so, and 
there was more than one way of doing it—a point 
which was not sufficiently appreciated. 


Mild Steel for Firebox Plates should have very 
little phosphorus and sulphur in its composition, as 
they reduce the heat-enduring power of steel. 

Compressed Air for Cleaning.—In moulding shops 


having a compressed air service, a $-inch rubber hose 
with a 3-in. nozzle attached to it forms a convenient 
means of cleaning many pieces of work that are so 
shaped that it is exceedingly difficult to reach every 
part with the hand. The only disadvantage attached 
to this is that it scatters the dirt all over the vicinity. 
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The Making of a 5-Ft. Surging Drum in{Halves. 


By R. Whitworth. 


’ Description and Use. 

A large number of these drums is used in coal 
mines where extensive hauling has to be done. 
As shown in Fig. 1, they are cast in halves, 
because the sag of the rope is inclined to break 
the flanges A in Fig. 1; therefore, if the flange 
is broken on one half only it is renewed more 
cheaply than a whole one. These drums are made 
in various diameters and width between flanges 
governed by the length of rope in use; therefore 
it does not pay to keep to standard pattern and 
moulding tackle for them. Also they are lagged 
‘on the outside with segments (Fig. 2), which are 
separate castings. These not only support the 
flanges of the drum, but take all the wear caused 
by the lapping and unlapping of the rope. These 
segments are fit in ‘‘ rough-cast,’’ two holes being 
cored in each, which correspond with holes cored 
in drum, and can be renewed in a few hours. The 


facings } in. thick when cast. When machined they 
are } in.; thus the face where the holes B in 
Fig. 1 are is guaranteed a kind of nip, as shown 
in Fig. 6. 

For these tail-prints a special core box is made 
(Fig. 7). The patternmaker then makes a ram- 
ming block as shown in Fig. 8, the bottom flange 
of which is loose for drawing in after the block has 
been removed. The half-core box for the bore is 
easily rigged up by getting the half of a standard 
box, which is usually kept in a jobbing shop, and 
fastening on some } in. strips to allow for machin- 
ing. This core can be cut off to required length 
by the coremaker. 

Moulding. 


The first foundry operations are to fix the 
spindle in the floor, and to ram up and strike off 
a suitable bed, this latter being done with an 
ordinary straight striking board. The half-washer 
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only machinery necessary is the joint planing. 
bore and keyway slotted. 
Patternmaking. 

Primarily, the job is set out from the drawing 
or sample casting, which enables the pattern- 
maker to arrive at his timber without waste. He 
first of all supplies the arm core box (Fig. 3), which 
is made plain with half the thickness of the arm 
on each side (A and B, Fig. 3). He then makes 
a loose piece with pads on, as shown at P in the 
plan in Figs. 1 and 3. The core-maker has to 
work this piece on opposite sides for two cores, so 
as to keep the staple in the grid on the top side 
ready for lowering the cores into the mould. 

The advantage of making the arm box first is 
so that grids can be cast and the cores stoved in 
readiness. The patternmaker should then make 
a half-washer for the top part, as shown at A in 
Fig. 4. This washer has a half-hole in to suit 
the foundry spindle diameter, say, 2 in. Also it 
has } in. for machining beyond the half-centre 
line. A joint board (A and B in Fig. 5) is then 
made to the depth of the drum and about a foot 
longer than the drum’s diameter over its flanges. 
This also has a half-hole as shown at C in Fig. 5, 
and a } in. extra for machining on the facings 
marked d, e, f, g, h, i, j, k, in Fig. 5. This board 
has the tail prints fastened to it, which form the 
square holes, B in Fig. 1. The face, to which 
these prints are fastened, is between the facings 
d, e, f, g, h, i, j, k in Fig. 5, and is set back an 
4 in. from the centre line, which makes the 


(A, Fig. 4) is then placed on the joint up to the 
spindle and held in its position by two sprigs. 
The top part, 7 ft. x 4 ft., is then lowered on. 
Two runners are set on the boss and two risers 
for over the rim are measured. When 
rammed up, only two guide stakes can be used, and 
these are the two on the half-round side of the 
drum, as the other side is liable to be interfered 
with when digging out for the joint board (Fig. 5). 
Having lifted off the top part and set it on trestles, 
the washer is removed and set in its place on the 
top part for finishing purposes. A centre line is 
then marked on the joint running parallel with 
the straight side of the half-washer. This is 
clearly shown by the parting sand. The position 
of this line is maintained by means of two thin 
plates (X in Fig. 9) driven into the sand, taking 
care that the distance between them is greater 
than the length of the joint board (see Fig. 9). 
The joint board is then lowered round the spindle, 
care being taken not to dig away more joint than 
possible, and before being rammed in front it is 
packed and staked up to the spindle in the posi- 
tion indicated by the two plates (see Fig. 9). 
When the front has been rammed up and all the 
parts (which are somewhat delicate) securely 


sprigged and ironed, the joint board is withdrawn. 
The bottom face, on which has to rest the arm-, 
cores, is then struck by a striking board provided 
with a finger, which guides the moulder as to the 
correct. distance the bottom face should be from 
This done, he takes the ramming 


his top joint. 
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block (see Fig. 8) and places it on the face of the 
mould with one end close up to the front, as 
shown in Fig. 10. The block is set diametrically 
by its arm (A in Figs. 8 and 10), which is sup- 
ported by a collar fixed on the spindle so as to 
make the ramming block lie flat on the bottom 
face of the mould. 

Having fixed the loose flange in position, the 
which is made easier for drawing out by being 
cut into two pieces, he proceeds to ram up the 
outside. When he has rammed about 1} in. of 
sand over the bottom flange he must place straight 
irons about 2 in. apart to carry the cod between 
the flanges. When the block is rammed up to the 
top, the joint is made, which should be level with 
the joint on which the top part was rammed. A 
good grip should then be scratched on the joint 
with the nose of the trowel about 3 in. from the 
top flange, and a cranked vent wire should he 
freely used, it being forced right to the ramming 
block face. The ramming block is then drawn 
and passed further round, leaving one end touch- 
ing the last portion rammed. The ramming opera- 
tion is then repeated until the block has passed 
right round. The half-washer is then hedded in 
round the spindle, all the edge of which is sprigged 
and the face well vented to prevent scabbing, as 
the two runners on the boss are playing on this 
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Moulding Sands. 


In the course of a lecture, entitled ‘‘ Moulding 
Sands,’ to the Sheffield Foundry Trade Technical 
Society recently, Mr. W. J. Rees, B.Se., F.LC., 
head of the Department of Refractory Materials at 
the Sheffield University. described the way in 
which sands are formed by the gradual breakdown 
of rocks by the action of the sun's heat, frost, rain 
and wind. Sands thus formed, he said, consist of 
a mass of individual mineral grains varying in 
size from coarse sand to the finest clay. The 
mineral constitution of a sediment such as a bed 
of moulding sand varied not only with the 
character of the rocks from which the sand 
originated, but with the distance it had been 
transported, the condition of deposition, and the 
mineral decomposition which had taken place sub- 
sequent to deposition. 

The colloidal nature of the bond in moulding 
sands was described and illustrated with experi- 
ments, and the chemical composition and grading 
of typical moulding sands was explained, with 
reference to sands in use in Sheffield foundries. 
The need for care in the preparation of sands by 
milling and by the mixture of strong and weak 
sands was explained by Mr. Rees, and stress was 
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until the mould bottom is well filled. The tail 
cores are then assembled at the joint. The spindle 
is now withdrawn and the half-round core is placed 
in its position. The mould is wel] blacked, the 
dry blacking being sleeked on. 

The arm cores are assembled, and the round 
cores which form the holes in the rim of the drum 
for bolting on the segments are placed in the tail 
prints as left by the core box (Fig. 3). The tail 
print is now made up with a making-up board 
(Fig. 11). Being satisfied that the arms and rim 
all are set to their respective thicknesses, the cavi- 
ties in the arm cores, round the grid-staple, are 
filled up with breeze coke level with the top. A 
little terra-flake is then placed round these cokes 
and also around the joint. The top part is then 
lowered on and lifted off. The terra-flake will have 
marked the vent of the three arm cores, giving a 
guide to cut three holes through the top part, so 
that the gases can escape through the top part. 
The top part is then placed on again, the runners 
and risers are bushed, the job weighted, and it 
is ready for casting. A casting for a half 5 ft 
surging drum with the dimensions shown in Fig. 1 
will weigh about 15 cwts. 


A WNon-conducting Cement for Steam Pipes (or 
Boilers).— Mix together the following: 1 part of Port 
land cement. 2 parts of common flour, 4 parts of saw 
dust (preferably from pime wood), and 1 part of fine 
sea sand. The above should be mixed dry. When 
thoroughly mixed, add the following : about half a part 
ot plasterer’s hair and 4 parts of clay, and thoroughly 
mix toyvether with sufficient water to obtain the con 
sistency of mortar. Apply to the pipes with a trowel 
to the thickness of about one inch. Allow to dry, and 


repeat the same operation several times in succession, 
until about 6 inches of composition has been applied. 
Care should be taken to always allow one coat to dry 
before applying another. When the coating operation 
has been finished, it is advisable to give it about three 
coats of tar as a protective. 


laid on the importance of maintaining uniformity 
of water contents. The nature and use of such 
artificial bonds as treacle, sugar. flour and linseed 
oil was described, and their effect on the porosity 
and permeability of the mould or core explained. 

The adequacy of the supplies of British moulding 
sand was dealt with, the lecturer pointing out 
that even for the highest quality of castings 1t was 
unnecessary to use foreign sands. The ideal 
moulding sand should develop its maximum 
strength with very little mechanical preparation 
and a minimum quantity of moisture, and should 
be highly permeable after the ramming it received 
in making the mould. 

A splendid discussion followed the lecture, many 
important questions being asked and answered. 
Mr. B. Wood presided. 


Foundry Queries. 


Removing Gates from Malleable Casti:.xs. 


Having been engaged in the malleable trade for 
the past 15 vears. I have not yet been able to find 
a more quicker method of removing gates of soft 
malleable castings, particularly do I refer to large 
motor castings, than the old method of emery- 
whee] grinding. If any reader of Tue Founpry 
Trape Jovurnat could assist me by suggesting a 
quicker method J should be extremely obliged. 
ANXIOUS. 


Liquid Iron Cement (Page 2, January 7 issue). 


Offers of help have been received from Mr. J. A. 
Smeeton. 15, Victoria Street, London, S.W.1, and 
Woodside, Lintzford Road, Rowlands 
Gill, near Neweastle-on-Tyne. 
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The “ Shell ” Defect in Ingot Moulds. 


By W. Rocers. 


Probably all ingot mould makers have from time 
to time experienced the ‘ shell ’’ defect in their 
castings. The ‘‘ Will o’ the Wisp ”’ nature of it is 
most perplexing. 

The shell is always a very thin layer or film of 
iron, which appears in the corners of square or 
oblong moulds, in the position marked X in Fig. 1. 
Sometimes it is the size of a large coin, other times 
a ‘couple of feet in length, often in patches of 
varying sizes, and seldom on one corner only, 
being nearly always, when present, on all four. 
It is never on the flat sides of the mould. 
Generally, the shell comes away easily, with 
evidence of blacking on both sides—that is. on 
the surface next to the core and on the reverse 
side next to the casting. 

The defect has been at different times ascribed 
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to (a) excess of blacking on the core; (b) insuffi- 
cient drying; (¢) lack of venting; (d) gas-evolving 
material in the core sand, and several other causes. 
Obviously, the corresponding remedies have been 
applied. 

Resort has even been made to water-cooling in 
some instances, but as the non-cooled cores in the 
casts were free, nothing was proved. 

Moulds such as those shown in Figs. 2 and 3 
the first being an open one and the second with 
a 5-in. hole through at the end, weighing from 
22 to 24 ewts. and measuring about 4 ft. 3 in. 
'ong—have been made for years without shell 
trouble. 

Larger and longer moulds, say 5 ft. 6 in., give 
much trouble in some places, as do the closed-end 
type weighing from 26 to 32 ewts. each. 

An analysis of the film in one instance shows 
0.47 P., which points decisively to segregation and 
liquation, because hematite iron was used. The 
space for the final liquor to ooze into is provided 
by the expansion which follows the freezing. The 
expansion will vary in different casts of pig-tron, 
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but it will be fairly constant in any one mould. 
It follows, therefore, that as the flat sides of the 
mould are cooling more rapidly than the junctions 
at the corners, the expansion is earlier in the 
sides, resulting in a slight push in the direction 
shown by the arrows in Figs. 4 and 5, assisted 
by the weight of metal in the top end and the 
pressure exerted by the cramps holding the copes. 

Gas-evolving material, such as wood, wool, rope, 
straw, etc., in the composition of the core will 
find a way into the space at the corners, reheating 
the freezing iron in spots, and the continued 
expansion forces the last remaining liquid iron 
high in phosphorus through points in these hot 
spots into the space, thus forming a film with 
blacking on both sides. 

Its intermittent appearance is due to the greater 
volume of expansion in some irons with a longer 
freezing range. Its cure should be effected by the 
use of irons of a short freezing range, hastening 
the freezing by using core barrels that follow the 
contour of the mould, preferably without rope, 
thus helping to take the heat away from the 
corners, the use of good sand for ramming the 
outsides, and flasks that will not vield at the 
corners when the stress applies itself upon them. 


Protective Furnace Goggles. 


On a recent visit to Sheffield our representative 
took the opportunity of testing Arkes (Crooke’s 
glass) goggles on several electric steel-melting fur- 
naces. As a number of years have elapsed since 
he was actively engaged in this industry, obviously 
his arbitrary standards had become somewhat 
blurred; but this was rather advantageous, as it 
eliminated that personal prejudice which is so 
prevalent in the steel industry. Primarily it has 
to be accepted as a sine qua non that every melter 
has the one and only pair of glasses that is or 
could be of the slightest value to him. A chat 
will invariably reveal that their acquisition was a 
special act of Providence. 

Dismissing all idea of the danger from the mind 
and regarding fhe problem as purely a matter of 
definition of the flame, slag, walls and roof within 
the furnace, our representative borrowed in turn 
every pair of blue glasses used by the various 
operatives. The result was the revelation of enor- 
mously varying tints, ranging from a bluish white 
to a blurred pickled-cabbage colour. Our repre- 
sentative was agreeably surprised to find that the 
special glasses, of which he examined two shades. 
both gave an infinitely clearer definition, espect- 
ally the lighter tint. 

Everybody is agreed that ‘‘safe’’ glasses 
should be worn, and whilst we recognise that the 
melter may not be able immediately and 
accurately to judge furnace and metal tempera- 
tures when using Crooke’s glasses, we insist that 
they should at least have ‘‘ safe’’ glasses pro- 
vided and be instructed in an intelligent manner 
as to the great danger of constantly exposing his 
eves to the action of the invisible infra-red and 
ultra-violet rays. Additionally, it should be 
insisted that every recruit to the furnace crew 
must never allow himself to acquire the bad habit 
of wearing blue glasses. 

We specially ask the departmental managers to 
interest themselves in this subject, because if our 
legislators suddenly decide to take up the matter 
they will insist that, on optical grounds, two 
pairs of glasses will constantly have to be worn 
one; for looking into the furnace and another of 
very low density for working around it, because 
of the bright flames emanating from badly fitting 
doors and other crevices. Ninety-five per cent. of 
the steel-furnace managers of Great Britain are 
men of high-grade scientific metallurgical train- 
ing, and yet they regularly expose themselves to 
very grave risks, but with very few exceptions are 
making no effort to minimise or eliminate the 
danger. 


Wood Screws may be screwed well home, if they 
are previously rubbed with tallow or any other heavy 
grease. This also facilitates their removal after being 
left in for a long period. 
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Trade Talk. 


Tue Avonsipe Encine Company, of Bristol, have 
secured a contract from the G.W. Railway Company 
for the supply of six tank locomotives for Swansea 
Docks. 


AFTER BEING IN OPERATION for about 35 months, the 
Whitehaven Hematite Iron and Steel Company has 
now put one of their furnaces at Cleator Moor out 
of blast. 

Hartanp & Wo rrr, have received a fifth 
repeat order from the Largo Shipping Company, 
Limited, for an oil tanker of special design. The new 
vessel will be 305 ft. in length. 

To MEET THE DEMANDs of its business, the Burton 
Foundry Company is again extending its premises, 
and a new moulding shop, capable of turning out 
heavy castings, has just been erected. 

THE NATIONAL SMELTING Company, LIMITED, have 
placed orders for eight forced draught improved self- 
clearing furnaces and mechanical stokers, which are 
being manufactured by the Triumph Stoker, Limited, 
Leeds. 

THE EXPLOSION which occurred recently at the 
Hooper Street works of Thomas Piggott & Company, 
engineers, Spring Hill, Birmingham, injured four 
workmen. Considerable damage was done to the plant. 

Ransomes & Rapier, Limitep, of London and 
Ipswich, have made arrangements with the American 
Marion Steam Shovel Company, and from now on 
will build the Marion type excavating machinery in 
this country. 

Tue Finnisu State Raitways have placed orders for 
rails aggregating 18,000 tons with the following 
firms :—Stahlwerks-Verband, Diisseldorf, 10,500 tons: 
Aciéries Angleur and John Cockerill Company, 7,500 
tons between the two concerns. 

THE BOARD OF MANAGEMENT of the Royal Metal Trades 
Pension and Benevolent Society announce that His 
Royal Highness the Prince of Wales has consented to 
be present at the anniversary festival of the Society, to 
be held in the Guildhal! of the City of London on Tues- 
day, June 1 next. The Right Hon. Sir William Robert 
Pryke, Lord Mayor, will preside. 

MANY ORDERS FROM OVERSEAS have been received 
of late by the Sentinel Wagon Works. Limited, of 
Shrewsbury, for their patent locomotive. _ These 
include 25 for India for the Sutlej Valley Project 
and 13 for the Egyptian Delta Light Railways. 
Orders have also come from the Sudan Government 
Railway, the Peru Railway, and from Dorman, Long 
& Company for operation in Egypt. 

Grszons Bros., Lrurrep, Dibdale Works, Dudley. 
Worcestershire, have acquired the business of Harvey- 
Siemens Furnaces, Limited, 26, Victoria Street, West- 
minster, London. The business will, for the present. 
be conducted from the same address, and the company 
are retaining the services of Mr. A. Harvey and Mr. 
H. W. Jackson, who have been associated with it as 
directors. 

THE Lonpon MIpLanp anv Scortisn Rattway Com- 
pany have placed orders for 200 locomotives. Fifty of 
the six-wheeled super-heater type have been divided 
between Kerr, Stuart & Company, Limited, and 
Andrew Barclay, Sons & Company, Limited. The 
remaining 150 of the six-wheeled tank type will be 
supplied by the North British Locomotive Company. 
Limited (60), the Vulcan Foundry, Limited (50), the 
Hunslet Engine Company, Limited (25), and W. G. 
Bagnall, Limited (15). 

Tue BiytHswoop SHIPBUILDING CompaANy, LIMITED, 
of Scotstoun, have obtained from Furness, Withy & 
Company, Limited, of London, an order for four twin- 
screw, 10,000-ton motor-ships, the machinery of which 
will be made in Greenock. M‘Andrews & Company, 
Limited, of London, have placed with Harland *% 
Wolff, Limited, for their Govan and Glasgow works, 
orders for five 2,500-ton single-screw motor-ships. 
Yarrow & Company, of Scotstoun, have received from 
the Admiralty orders for four of the five river gun- 
boats provided for in the programme of naval construc. 
tien arranged in July last. 

NOTWITHSTANDING THE WORLD-WIDE DEPRESSION, 
Britain’s proportionate share of the world’s trade in 
engineering products is to-day as high as it ever has 
been, and the British Engineers’ Association reports 
an encouraging increase in the flow of inquiries and 
orders to this country. It is interesting to note, in 
this connection, that whereas in 1913 only 34 per 
cent. of the total exports of machinery from this 
country went to British Possessions, the figure for 
1924 was 49.9 per cent. There is every reason to 
believe that, with the growth of trade within the 
Empire and the economic recovery of foreign markets, 
British engineering industry will secure an even larger 
share of the world’s trade than it has hitherto 
enjoyed. 
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Contracts Open. 


Aberdeen, February 22.—Steelwork, for the T.C. 
Mr. J. A. Bell, city electrical engineer. (Fee, £2 2s., 
returnable. ) 

Haddington, February 24.—Bridge, for the East 
Lothian C.C. Mr. P. Clarke, C.E., Dunbar, surveyor. 
(Fee, £3 3s., returnable.) 

Liverpool, February 17.—Iron and steel, etc., for 
period covering 12 months ending March 31, 1927, 
ior the Corporation. The City Engineer, Municipal 
Buildings, Dale Street, Liverpool. 

London (Islington), February 17.—Iron and steel, 
etc., for one year from April 1, for the Islington B.C. 
The Municipal Buildings, Upper Street, London, N.1. 
(Fee, £3 3s., returnable.) 

Manchester, February 16.—Tramway stores, etc., 
for the Tramways Committee of the Manchester Cor- 
poration. Mr. H. Mattinson, general manager and 
chief engineer, Corporation Tramways, 55, Piccadilly, 
Manchester. 

Tangiers, February 15.—Copper wire, etc., for the 
Telephone Service, Spanish Section, of the Tangier- 
Fez Railway. The Department of Overseas Trade. 
(Ref. B.X. 2324.) 


Obituary. 


Mr. R. Epwarps died last week at The Laurels, 
Mellish Road, Walsall, at the age of 76. A man of 
sterling character and the highest integrity, the 
deceased gentleman held the position for between 45 
and 50 years of manager of the Cyclops Ironworks of 
John Russell & Company, Limited, Pleck Road. He 
was a member of the Staffordshire Iron and Steel 
Institute. 

Mr. A. Forster, who for nearly thirty years was 
associated with John Samuel White & Company, ship- 
builders and engineers, of East Cowes, and was previ- 
ously with Vickers, Limited, of Barrow, has died 
suddenly at Bergen, Norway. His first association 
with the Cowes firm was as chief draughtsman. He 
afterwards became works manager and manager of the 
engineering department. 

Mr. W. H. Dorman, founder of the firm of W. H. 
Dorman & Company, Limited, engineers, Stafford, has 
died at Stafford. Mr. Dorman, who was 93 years of 
age, was a native of Stafford, and received his training 
as an engineer at the works of the Royal Mail Steam- 
ship Company at Southampton. For a time he prac- 
tised as a consulting engineer in London, and after 
spending some years in Sweden he commenced business 
in Foregate Street, Stafford, half a century ago in part- 
nership with Mr. W. Walker. Later the business was 
converted into a limited company. 

Mr. G. F. S. Epwarps, one of the original directors 
of Smith’s Dock Company, Limited, and Admiralty 
Director of Ship-repairing during the war, died at 
Eastbourne on Saturday last, in his seventieth year. 
As a youth of sixteen he entered his father’s office, and 
at eighteen assumed control under his father’s super- 
vision, of a dry dock business. With his elder brother 
James, afterwards chairman of Smith’s Dock Company, 
he was taken into partnership, under the style of N. § 
Edwards & Sons, in 1875. The firm prospered, and 
extended the business by laying out a new shipyard 
and extending the dry dock accommodation. Their 
principal] competitors on the Tyne were T. & W. Smith, 
and Mr. G. F. 8. Edwards took a prominent part in the 
negotiations which led to the union of the two firms in 
1899, under the style of Smith’s Dock Company, 
Limited. When the amalgamation had been in opera- 
tion some ten years, the company constructed two dry 
docks at South Bank, and the deceased went to Tees- 
side as resident director of the new establishment. 
Engine works, a shipyard, and two additional dry 
docks were added, so that, within a year or two of its 
establishment, the South Bank works became the largest 
and most prosperous of all Smith’s Dock est blishments. 


Lubricant for Machinery Belts.—A good lubri- 
cant for machinery belts, which lessens the 
liability to stretch, may be made as follows :— 
Resin spirit, 15 oz.: fish oil, 24 pints: tallow, 
17 oz.: resin, 17 oz.; carnauba wax, 14 0z2.; 
rubber (in raw state), 1] oz. Digest the cut-up 
rubber and resin spirit in a closed iron vessel 
at 50 deg. C. till solution has taken place, and 
then add resin and wax. Stir well. Next pour 
this mixture into the tallow and fish oil, pre- 
viously melted together in another pan, and stir 
the whole until cool. The lubricant should he 
warmed before use and spread on both sides in 
the case of a new helt. Afterwards, coat the 
inside only, 
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What about your Foundry? 
oe Are you getting maximum production per ee 
man-power-hour ? 
ee Are you getting accurate castings requiring ee 
only a modicum of fettling and finishing? 
ted Have you got your scrap and eject account |#% 
down to its irreducible minimum ? 


Finally, are you peacefully satisfied with the 
results of your Foundry > 


Then why not give your foundrymen a 


GY, This is our Style “‘“SG”’ Box. 5 

oe An Ideal Box for Machine better chance: Bs 
Moulding. Light, Strong, Rigid 
WZ , 

enquiry. chance becomes a certainty. 
GD, 
STERLING FOUNDRY SPECIALTIES LTD. 


BEDFORD 


Lonpon Orrice: 13, VICTORIA STREET, S.W.1! 


SIEMENS’ STEEL PROCESS 


BOILER, SHIP and BRIDGE PLATES, etc. ANGLES and all forms of Sectional Bars. TYRES and AXLES to all require- 
ments. CASTINGS of all kinds and of Largest Sizes. _FORGINGS of every description. BILLETS, BLOOMS, RAILS. 


SPECIAL STEEL FOR CONSTRUCTIVE PURPOSES. 


The STEEL COMPANY OF SCOTLAND, tra. 


Head Office: 23, ROYAL EXCHANGE SQUARE, GLASGOW. 

Works: HALLSIDE, NEWTON and BLOCHAIRN, GLASGOW. 

CONTRACTORS TO HOME, COLONIAL AND FOREIGN GOVERNMENTS. 
Established 1872. Telegraphic Address: ‘‘ Steel, Glasgow.”’ 


GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 
FIRE CLAY. 


Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
STEEL MOULDERS’ COMPOSITION, SILICA CEMENT. 


J. GRAYSON LOWOOD & Co., Ltd. 


DEEPCAR, nr. SHEFFIELD. 


Telegrams ; “LOWOOD, DEEPCAR.” 


GG. 
GO 
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IRON AND STEEL MARKETS. 
Pig-Iron. 


MIDDLESBROUGH. The improvement in con- 
ditions of the Cleveland iron market noted in recent 
reports is fully maintained, with home demand, if any- 
thing, on a continuously increasing scale, present 
requirements of consumers practically absorbing every 
ton of furnace production, and, as far as can be sur- 
mised, consumption is likely seriously to compel an 
early extension of plants at present in action. With 
stocks almost entirely depleted, makers are fully sold 
up over the ensuing half-year, while it is a somewhat 
curious coincidence that « *xport business with the Con- 
tinent in foundry iron is also better, notwithstanding 
the fact of the substantial advance in prices which has 
taken place. Not only are normal customers following 
this advance, but new business is being opened ut. 

The shipments of pig-iron from the port of Middles- 
brough and Skinningrove during January atnounted io 
36,019 tons, as compared with 37,196 tons in December, 
a decrease of 1.177 tons. The coastwise shipments 
increased from 14,911 to 17,341 tons, but the foreign 
shipments dropped from 22,285 tons to 18,678 tons. 

Meanwhile current quotations are as follow: No. 1, 
73s.; No. 3 G.M.B., 70s. 6d.; No. 4 fotindry, 69s. 6d. ; 
and No. 4 forge, 69s. per ton. These are export 
f.o.b. prices, home quotations being 6d. per ton less all 
round, 

On Tees-side, the pronounced scarcity of hematite 
has been accentuated by arrears of shipments, but even 
with these out of the way, the position is still very 
tight, and any business for prompt or early delivery 1; 
very difficult to fix. There has been diminution of the 
home demand, and there is an increasing inquiry from 
abvoad. Mixed numbers are very strong at 78s. per 
ton, with the No, 1 quality 78s, 6d. per ton. Another 
furnace on hematite has been relighted at Pease & 
Partners’ Normanby Lronworks. On the North-West 
Coast hematite prices are unchanged, Bessemer mixed 
numbers being marked at £4 2s. 6d. per ton c.i.f. 
Welsh ports: £4 7s. 6d. per ton delivered at Glasgow : 
£4 10s. per ton delivered at Sheffield ; and £4 13s. 6d. 
per ton delivered at Birmingham. 

THE MIDLANDS..-The demand for foundry pig in 
this district has quietened down to some extent. ‘but the 
furnaces are able to adhere to the advanced prices for 
No. 3 quality, and show no inclination to ease their 
present terms for definite business. There is not the 
same urgency to’ buy at the present time as was recently 
experienced, while the majority of the larger iron- 
founders have covered themselves for this quarter. Cur- 
rent quotations rule as follow : Derbyshire No. 3 foun- 
dry, 67s. 6d. to 68s.: Staffordshire No. 3 foundry, 
67s. 6d. to 68s. 6d.; Northants No. 3 foundry, 64s. 
to 65s. 

SCOTLAND. Business in the local pig-iron market 
continues uneventful, witn only a moderate demand, 
prices being unchanged at 76s. 6d. per ton at the 
furnaces for No. 3 foundry. An additional furnace has 
heen blown in on foundry quality, bringing the total 
in blast in Scotland up to 20, or about one-fourth of 
the normal number there should be blowing. There 
has been a little better inquiry for iron for export, and 
as a result No. 1 foundry ‘is in rather short supply, 
some makers being unable to deliver for two or three 
weeks. 


Finished Iron. 


Although, as yet. without convincing evidence of 
permanent improvement in this section of the industry, 
business is on a distinctly better footing for crown bars 
for the time being, than for some little time past, but 
there still remains a great deal of competition for 
any orders there are to be given out, The Black 
Country mills have to face serious competition from 
the Lancashire ironworks, and it is the latter which 
set the pace in price, and £11 has been taken. Derby- 
shire crown iron is being offered at £11 5s. per ton, 
whereas the local figure ranges from this up to £11 10s, 
per ton. There is a little more in the demand for 
nut and bolt iron at prices between £10 5s. and 
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£10 10s. per ton. There is still a great disparity be- 
tween the prices of foreign and Staffs. iron, as the 
former is quoted at £6 15s. delivered, and it is obvious 
that the bulk of the nut, bolt and fencing business 
will go abroad until the conditions controlling prices 
are altered. Marked bar quotations are unaltered at 
£14 at makers’ works. It is reported that orders have 
come through a little better during the last week or 
two. 


Scrap. 


The improvement in eutieel, generally noted in other 
classes of foundry material has, so far, not yet ex- 
tended to scrap iron steel. the demand “tor which, in 
most markets, is much below the normal average for 
the season, In Scotland, for example, it was fully ex- 
pected that ere this business in general and prices 
would be more stabilised, but the optimism seems again 
to have vanished, and not until there is some marked 
improvement in the finished side of the trade can con- 
ditions be better. At Glasgow the tone, if anything. 
is a little easier for machinery cast-iron scrap, in pieces 
not exceeding 1 ewt., suitable for foundries, and some 
material has” changed hands recently at 73s. 6d. to 
74s. €d. per ton, and for ordinary cast to the same 
specification about 67s. 6d. to 68s. 6d. per ton. Old 
cast-iron railway chairs are a little better around 74s. 
per ton, and also light cast iron and firebars at 60s. 
per ton. The above prices are all per ton, delivered 
f.o.t. consumers’ works. 


Metals. 


Copper. — The easier tendency of values recently 
observable in the standard market is still maintained, 
but towards the week-end conditions became distinctly 
firmer, and again reached the £60 level. The opinion 
is held that, despite the present weakness of the metal. 
the .intrinsic position is quite sound, and that price 
movemeuts are entirely dependent on the revival ot 
activity in Europe. Current quotations :—Cash : 
Thursday, £60 5s.: Friday, £50 5s.: Monday, 
£59 12s. 6d.; Tuesday, £59 17s. 6d.: Wednesday, 
£60 7s. 6d. 

Three Months Thursday, €61 5s. ; Friday, £61 5s. 
Monday. £60 12s. 6d.; Tuesday, £60 17s. 6d.; Wed- 
nesday, £61 7s. 6d. 

Tin.—As was suggested in last week's report on the 
market, the position of tin has greatly strengthened 
since the issue of the monthly statistical figures, show- 
ing a decrease of 1,117 tons in the visible supply, and, 
at the moment, values have recovered much of their 
previous loss. It has been particularly noticeable that 
there has been no special demand for tin during the 
past fortnight; inactivity having been distinctly more 
observable in near tin, and this, combined with some 
liquidation partly against options maturing, has 
enabled the bears to operate with a certain amount 
of success. Current quotations :—Cash: Thursday. 
£282 5s.; Friday, £283 7s. 6d.; Monday. £284 10s. : 
Tuesday, £284 10s.; Wednesday, £287 15s. 4 

Three Months: Thursday, £278; Friday, £278 


17s. 6d.; Monday, £279 10s. ; Tuesday, £279: Wed- 
nesday, £281 5s. 
Spelter.—The demand for this metal remains only 


moderate. and the market generally may be described 
as practically featureless, Values have, consequently. 
experienced a set-back. and by almost the close of the 
month values of ordinary brands had fallen to very 
low levels. Apart from this the substantial fall in 
American prices, while perhaps not directly affecting 
values in London, has certainly not been conducive to 
a very strong market. Current quotations :—Ordi- 
wary: Thursday, £36 lés. 3d.; Friday, £36 16s .3d. ; 
Monday, £36 7s. 6d.: Tuesday, £36 5s.: Wednes- 
day, £36 1s. 3d. 

Lead.— The general slackness is further reflected in 
the market for foreign pig. values having receded to a 
slight extent within the past fortnight. Actually the 
situation is more or less unchanged, and while the 
heavy arrivals cannot continue much longer, values are 
not likely to decline very substantially so long as 
stocks continue to be held in strong hands. Current 
quotations :—NSoft — foreign (prompt) : Thursday. 
C34 5s.; Friday, £34 1s. 3d.: Monday, £33 15s.: 
Tuesday, £33 12s. 6d.: W ednesday, £33 10s. 


ERITH LOAM 
J. PARISH & CO0., 


FOUNDRY REQUISITES. 


Try our REFRACTORIES. 

Ganister or Silica Bricks and Blocks (any shape or size). 

Sands, Cements, Ganister.—Let us have your enquiries. 

THE CLEVELAND MAGNESITE & REFRACTORY CO,, LTD., 
Normanby Brickworks, Normanby, Eston, Yorks. 
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OEHM’S 


PATENT 


HEATING ELEMENTS 


(ENTIRELY BRITISH MADE.) 


HALVE YOUR FUEL BILL 


The application of Oehm’s Patent Heating Element results in a 

50°., saving in fuel consumption, and the cheapest form of fuel-- 

hard coke, breeze and even refuse—-can be used. It works twice 

as quickly as any other method and its use in mould drying 
results in a BETTER CASTING. 


Portable Elements drying out a Large Bedplate mould in one of the Premier 
Foundries in this country. 


The OEHM’S Patent Heating Element is the simplest and the 

most efficient apparatus yet devised for producing high 

temperatures by the conversion of solid fuel to CO. gas, 

possessing pressure and — without flame and without 
smoke. 


For Core and Mould drying on the floor, in Pit or Drying 
Rooms. For Heating Ladles, Shanks, Ingots, etc. For Anneal- 
ing and all Heat Treatments. 


Write for illustrated booklet. 


CONSTRUCTED BY 


BRITISH DRYING & HEATING Co., Ltd., 


433, ABBEY HOUSE, VICTORIA STREET, LONDON, S.W.1 


int) 


COMPANY 


Telephone : Victoria 2693. Telegrams: Britdriet, Sowest, London.” 
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WEEKLY PRICE CURRENT. 
COPPER. Ferro-phosphorus, 20/25%. PIG-IRON. PHOSPHOR BRONZE. 
£ 8. d. .0.t. unless otherwise stated). Per lb. basis. 
Standard cash . 60 7 6 Ferro-tungsten— Coast— 
Three months .; 61 7 6 80/85%,c.fr. 1/11 Ib. to 1/113 Foundry No, 1 72/6 Sheet to w. g. eS 
Electrolytic .. .. 67 0 © Tungsten metal powder— Foundry No. 3 70/- ire «+ ee 1 33 
Tough .. -» 6215 0 98/99% .. ..2/1 to 2/2 Ib. Foundry No. 4 6o/- Rods .. .. .. .. 1 3 
Best selected 6310 Ferro-chrome— Forge No. 4 68/6 Tubes .. oe 
Sheets .. .. .. 9 0 0 2/4% car. £33 0 0 Hematite No. 1 78/6 Castings .. 1 2 
India .. .. .. 75 0 O 4/6% car. .. £22 0 0 Hematite M/Nos. 78/- oy velivery 3 owt. free 
Wire bars .. .. 6615 0 6/8% car. .. £2115 0 N.W. Coast— 10% phos. cop. £40 above B.S. 
De. 5 8/10% car. .. £21 0 0 djd Glas. 86/3 
March... .. 66 5 /d Birm. .. 93/3 phor tin above 
66 5 0 Max. 2% car. £3915 0 Midlands— of 
7010 Max. 1% car. £49 10 0 Staffs common* . CLIFFORD ON, LIMITED. 
Max.0.70%car. £50 0 0 No. 4forge .. 62/6 NICKEL SILVER, &c. 
59 1 70%, carbonless 1/54 lb. No. 3foundry 68/- Per Ib. 
De., Jen. 65.11 00%. Shrops, basic Ingots for raising 9d. to 1/3 
16 £172 t0 175°» Cold * 185/- Rolled 
: metal— roll iron - - To Qin. wide 1/3 to 1/9 
59 1 6 10/— to Ib. * d/d Birmingham. To 12 in. wide 134 to 1/94 
pper, Jan. .. 59 Aluminium 98/99% £123 Northants forge .. 57/6 15in. wide 1434 to 1/9} 
bars, Jan.65 16, 3 Metallic Chromium— fdry No. 3 64/6 ‘To 18in. wide 1/4 to 1/10 
96/98%, 3/9 Ib. Derbyshire forge 62/6 21 in. wide 1 to 1/103 
BRASS. 76/80%,, packed £16 7 6 Scotland— .. 
Solid drawn tubes 12d. 76/80%, export £15 5 9 Foundry No. 1 81/6 Ingots rolled to 
Brazed tubes 133d. Metallic manganese— ” No. 3 76/6 spoon size 1/- to 1/8} 
Rods, drawn Pe 114d. 94/96%, carbonless 2/- lb. Hem. M/Nos. 76/6 Wire round— 
Rods, extd. or rild. 74d. Per ton unless otherwise Sheffield (d/d district)— 3/0tol0G. —_ 1/64 to 2/1} 
Sheets to 10 w.g 10}d. stated. with extras according to gauge. 
HIGH-SPEED TOOL STEEL. Lincs. forge... 75 AMERICAN IRON & STEEL. 
Yellow metal rods .. 74d, Finished bars, 14% s. d. » fdry. No. 3 70/- At a - unless otherwise 
Do. 4 x 4 Squares 8d. tungsten ‘ $3 E.C. hematite .. 88/6 Dols. 
Do. 4 X 3 Sheets 83d. Finished bars, 18% W.C. hematite 90/- No. ennai, Phila. 24.26 
tungsten 3 0 Lines. (at furnaces)— No. 2 foundry, Valley 22.26 
TIN. Per Ib. net, d/d buyers’ works, Forge No.4 .. .. 61/6 No.2 eormeesde Birm. 22.00 
Standard cash .. 287 15 0  Extras— No. 3.. 21.76 
Three months .. 281 5 Rounds and squares Lancashire ( aj Mallea ble 
English 286 0 O 3in.andover .. 4d.Jb. Derb eq. G 
Bars . 285 0 0 Rounds and squares rby forge _-- 70/~ rey forge .. 21.76 
0, 
Straite .. 286 10 0 under } in, to in. 3d. Ib. 75)-  Ferro-mang, 80% d/d__ 115.00 
Australian -« 385 5 O Do. under fin. to Northants foundry Bess. rails, h’y, at mill 43.00 
Eastern 285 5 0 kin. 1/-1b 77/3 Och. rails, h'y at mill 43.00 
Banca.. . 287 10 0 Flats, }in. x fin,  Dalzeli, No. 3. Bom billets 35.00 
Off.aver. cash, Jan.282 3 3 to under in. fin. 3d. Ib. Summerlee, No. 3 94/- 0.-b. billets 35.00 
Do., 3 mths. Jan.276 4 4 in. Glengarnock, No. 3 94/- 0.-h. sheet bars 36 .00 
Do.” Sttlmt. Jan. Garteherrie, No. 3 o4/- Wirercds .. .. 46.00 
Aver. spot., Jan. 282 3 0 sizes and sections 6d. Ib. eg No.3 “s 94/- Cente. 
Yoltness, No. 3 94/- bars, Phila. 2.22 
SPELTER Bars cut to length 10% extra Shotts. No. 3 94 Steck hase 2.00 
nary 3 ool steel— Yy 
Remelted 3510 0 —‘Serap pieces... . FINISHED IRON & STEEL. 
Hard .. 30 0 0 Turnings and swarf Id. UYeual District deliveries for grooved steal. 
Electro 99.9 9 7 «6 Per |b. net, djs steel makers’ 
English 3617 6 consumers’ Steel hoops 2.50 
‘ ton for st Sheets, black, No. 3.36 
SCRAP. Iron— ‘£58.d. £5. d. Sheets,galv.,No.28.. 4.60 
13 South Wales—£ s. d. £ a. )1l 5 Oto and, 9& 10 2.50 
ngles .. ire nai oe 2.65 
-- 2h 76 310 Tees to 3 united Plain wire .. 
T., Spot, . 24 & shrngs.3 2 6to3 6 6 ins. .. .. «- 12 0 O Barbed wire, galv. -- 3.35 
LEAD. and 15 Tinplate, 100 Ib. box $5.50 
Soft foreign ppt. 33 10 6 3 1 6to3 3 6 Morked hess allies COKE (at ovens). 
Heavy (Staffs.) f.0.t. .. 14 0 © Welsh foundry .. 32/6 to 37/6 
an. «63 machinery for tsand nuts .. jurnam 
ZING SHEETS, &c. foundries 37 6to3 10 jin. x4in. .. 1615 0 
= Steel— urnace 17/6 
Zinc sheets, English 45 0 0 a 5 4 6 Ship plates 7 7 6to7 17 6 Other Districts, foundry 
Do. V.M.exwhf. 43 0 0 Steel turnings... 2 5 0 Boiler plts. . 1110 0 30/— to 33/- 
Rods - 0 0 0 Cast iron borings 2 3 6 Chequer plts. £9 5 to 915 : » 9» furnace (basis) 11/9 
Boiler plates 44 0 0 Heavy .. 6 5 @ Suge © Ot 7 & TINPLATES. 
Battery plates .. 4310 0 Bushelled scrap 310 0 Tees £8 0 Oto 8 5 0 _ 
340 Channels£ 6 12 6to7 2 £.0.b. Bristol Channel ports. 
ANTIMONY. - h P Joists £7 0 Oto 7 5 O I.C. Cokes 20x14, box 19/6 
brands, E neashire— Round ds 28x20, ,, 39/- 
0 Cast-iron serap 312 6 gin, to 54 0 0 » 20x10, ,, 29/14 
Crude .. 620 0 Heavy wrought 3 7 6 Rounds under 3 in. ” 183x114, ,, 20/43 
Steel turnings.. 2 0 to Bin. ; 715 0 CW. 20x14, ,, 17/74 
_, QUICKSILVER. London — Merchants’ buying Flats, over 5 in. 28x20, ,, 35/3 
Quicksilver os prices delivered yard. wide and up — ” ” 
Copper (clean).. 50.0 0 Flats, 5in. to lfin. 710 0 
event Brass (clean) .. 40 0 0 Rails, heavy 0 Terneplates 28 x 20, 3! 5/74 per 
Ferro silicon 31 0 0 (St ffs 10 10 
25% 9 6 0 Tea lead .. 2700 Black sheets,24g. 11 5 © Bars, hammered £19/0 to £20/0 
45/50% 11 17 6 Zine a - 25 00 Galv. cor. sheets, Rolled Ord. £16/0/0 to£16/10/0 
15%.. se ee 21 0 0 New aluminium 24g. oe ee - 1612 6 Nail rods £16 5 0 to £16 15 0 
Ferro-vanedium— cuttings . & 00 Galv. fencing wire Keg. steel nom. £33 to £35 
35/40% 14/—to 15/6 Ib. va. Braziery onper 45 0 0 8g. plain .. .. 14 0 © Faggot steelnom. £22 to £25 
oe m Gunmetal 450 0 Billets,soft £6 0 Oto6 2 6 Blooms, according to quality 
1O'%o ©. Iree - Ib. Holluw pewter 185 0 0 Billets, hard a a £9 to £12 
Ferro-titanium— Shapea black Sheet bars 62 6to6 5 O  Pig-iron £6150 to £7 0 
23/25% carbonless Ib. pewter Tin barsd/d6 2 6to6 5 O all f.0.b. Gothenburg. 
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“Saas Ry) Electrolytic Gopper. Tin (English ingots). Spelter (ordinary). 
Tubes Fittings Pep. 4 10 i 15/ 
Gas 60% 50% 5/- Feb. 4 0 inc Feb. 4 36 16 3 No change 
34 Steam .. 50% ee 40% 9 66 5 0 N ” ” ” 
Wi. 10% extra. ” . 0 . oO change ” 9283 0 0 No change ” 9 36 5 0 ” 2/6 
» 10 67 0 Oine. 15/- ,, 10286 0 Cine. 10 3613, 3/9 
DAILY FLUCTUATIONS. 
8 ° (Cash). Standard Tin (Cash). Zinc Sheets (English). Lead (English). 
2 d. £s. d. £s. d. d. 
‘eb. 4 60 5 Oince. 20/- Feb. 4282 5 Ojine. 55/- Feb. 4 45 0 ONochange Feb. 4 35 10 0 No change 
8. . 5 60 5 ONo change » 5283 7 6,, 22/6 ~ 
S. 6912 6dec. 126 , 828410 0, 26 4, 8 4500 » » 8 35 5 Odec. 5/- 
ve » 9 8917 Ginc. 5/- » 928410 0 No change « » 9 35 5 ONochange 
10/- », 10 28715 O ine. 65/- » 10 35 0 Odec. 5/- 
ib. BLAST-FURNACE STATISTICS. 
Furnaces in Blast at the close of each Quarter making Pig-iron Specified. 
[3 
Quarter 5 Forge and P Ferro- Total in Quarter Forge and Ferro- Total in 
ending. | Hematite. | ‘foundry, | Basic. |manganese| blast. ending. | Hematite.) ‘foundry. | Basic. | manganese| blast. 
94 1912 1919 
94 March ..| 16 26 7 6 55 || March ..| 98 109 69 13 289 
0 June os 103 163 47 12 325 June ars 97 107 78 7 289 
0 + September 113 170 49 15 347 September 66 99 53 5 223 
1 — os 115 171 49 15 350 December. . 77 113 62 8 260 
= 1920 
March oe 118 2/3 169 52 18 1/3 358 » 
54 June 117 163 50 14 344 || oe 
September | 107 157 47 13 324 September | 93 is 
293 || December..) 77 125 59 13 274 
March 96 146 47 11 300 1921 
June 143 45 12 2 March 36 70 10 3 119 
1} September 94 133 41 15 286 || June 1 1 
4) December 100 136 46 12 294 September 17 41 10 _ 68 
‘ ° 1915 December 22 41 15 3 81 
iL. March 102 1 52 2/3 10 294 1922 
June 103 126 1/3 54 2/3 10 294 March 31 46 23 7 107 
ise September 105 117 1/3 52 2/3 il 287 June ve 25 55 28 9 117 
Is. December. . 108 1111/3 50 2/3 15 284 September 27 74 27 10 138 
26 1916 December 46 83 1/3 30 2/3 10 170 
March oe 116 106 1/3 50 2/3 12 285 1923 
26 June 120 106 54 13 293 March 52 3 45 10 2 
on September 124 107 13 3 June 62 103 45 13 223 
76 December 126 110 57 18 311 September 38 42 1l 189 
1917 December . 50 99 49 207 
76 March 131 111 62 16 320 1924. 
26 June ow 129 116 70 15 324 March 45 94 2/3 51 1/3 10 201 
16 September 123 102 78 19 322 June ee 45 8 190 
os 118 99 85 13 315 38 5 172 
ecem ber. . 7 31 7 167 
March ee 117 102 92 15 326 1925 tw. 
J =. 120 108 86 16 330 84 = 169 
une ee 1 7 9 148 
September 120 104 83 14 321 September 28 67 30 5 130 
December..| 113 108 72 15 308 December. . 38 74 32 4 148 
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THE FOUNDRY 


TRADE JOURNAL. 


Fesruary I1, 1926. 


SMALL ADVERTISEMENTS. 
Notice. 


Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals counting 


two, averrge 7 words per line. Minimum 
charge for one insertion 3/-. 


SITUATIONS VACANT AND WANTED. 


DVERTISER, educated, good organiser, with 

large knowledge of Pattern-making for Machine 
and Floor Moulding, Fourdry and Estimating experi- 
ence, desires position, Managing or Advisory, with 
progressive Firm; references supplied.—Box 606, 
Offices of THe Founpry Trape Journat, Bessemer 
House, 5, Duke Street, Adelphi, London, W.C.2. 


OUNDRY MANAGER AND METALLURGIST 
desires change; age 25; B.Sc. in Metallurgy ; 
three years’ experience as Metallurgist in large works 
manufacturing iron, steel and non-ferrous products ; at 
present, and for last three years, manager of small 
iron and non-ferrous foundry; désires position in an 
up-to-date Foundry (home or abroad), where practical 
experience, backed up by theoretical knowledge, wii! 
be of use.—Box 610, Offices of THE Founpry TRapE 
JOURNAL, Bessemer House, 5, Duke Street, Adelphi, 
London, W.C.2. 


JREBRESENTATIVES required for the Sale of 
Core Oils and Cream by an established Oil Firm 
on good commission terms.—Write, giving full particu- 
lars, Box 620, Offices of THe Founpry TrapE JouRNAL, 
5, Duke Street, Adelphi, London, W.C.2. 


WANTED, Assistant Foundry Manager for large 
Non-Ferrous Foundry in the Midlands; ener- 
getic, level-headed, capable of choosing strong staff and 
organising output on economical lines. State age, 
experience and salary expected. Good opening for tne 
right type.—Box 616, Offices of THe Founpry TRADE 
JournaL, 5, Duke Street, Adelphi, London, W.C.2. 


WANTED, Charge Hand for large Aluminium- 
dressing shop; experienced and capable of con- 

trol.—Box 618, Offices of THe Founpry TRave 

Journa, 5, Duke Street, Adelphi, London, W.C.2. 


WANTED, Blackheart Malleable Foreman 

Moulder, with experience of machine work, 
modern production methods.—State training, experi- 
ence, age, references; commence duties as soon as 
ossible-—Box 600, Offices of THe Founpry TRADE 
JOURNAL, Bessemer House, 5, Duke Street, Adelphi, 
London, W.C.2. 


ONSULTING FOUNDRY ENGINEER, with 
important British and Foreign practical, technical 
and commercial experience in all phases of the Foundry 
industry, specialist in introducing and controlling ecen- 
omical methods of operation and the production of 
high-grade Cast Irons, Bronzes and other metals, open 
to act as Technical Consultant and Sales Adviser to 
established works. On the Engineering side, is familiar 
with the production of Internal Combustion Engines, 
Pumps, Railway work, etc., and would consider Director- 
ship, combining the above, with a good firm.—Write 
Box 622, Offices of THe Founpry Trape JOouRNAL, 
Bessemer House, 5, Duke Street, Adelphi, London, 
W.C.2. 


ANTED, energetic Foundry Progress Clerk, 

experienced in modern progress systems and 
capable of reorganising department in large Foundry 
on clockwork lines; Midland district. State experience 
and salary.—Box 624, Offices of THe Founpry TRane 
JourNAL, Bessemer House, 5, Duke Street, Adelphi, 
London, W.C.2. 


MACHINERY 


OR SALE, HIGH-CLASS PATTERN-MAKING 
MACHINERY.—1 “ SAGAR” 20-in. Planing 
and Thicknessing Machine (not done six months’ 
work) ; present price new about £140; price f.o.r. £70. 
1 ‘UNIVERSAL’ Wood Trimmer No. 3, stroke 
about 205 in. long x Thin. deep; Capstan Handwheel, 
with wooden handles on cast-iron stand; as good as 
new; present price new £80; price f.o.r. 5 
1 “ SAGAR” 22-in. Band Saw; in good condition ; 
rice f.o.r. £25.—Box 602, Offices of THe Founpry 
RADE JOURNAL, Bessemer House, 5, Duke Street, 
Adelphi, London, W.C.2. 


PPAREE Britannia Baby Core Jolt Machines, ram- 
ming capacity 25 cwts. at 80 lbs.; condition as 
new; £20 the three.—Box 604, Offices of THe Foun- 
pRY TRADE JOURNAL, Bessemer House, 5, Duke Street, 
Adelphi, London, W.C.2. 


MACHINERY.—Continued. 


OR SALE.—20-in. and 24-in. Hall’s Invincible 
Sand Mixers ; the original and best machine in the 
market for mixing old and new Foundry Sand, Coal 


Dust, etc.—Apply, Penney & Porter (Enc.), Ltp., 
Lincoln. 


OUNDRY PLANT FOR SALE.—-Evans’ Rapid 
Tilting Cupola, two Moulding Machines, 80 pairs 
Boxes for same, etc., etc. — Particulars, write 
Founpry, 39, Kingsland Road, London, E.2. 
QAND MIXERS.—New and second-hand. Ask us 


to quote.—W. Brearey & Company, Lrtp., Russell 
Street, Sheffield. 


MACHINERY, PLANT, 

Two 40-in. DUPLEX BORING AND TURNING 
MILLS, by Webster & Bennett; swivel turret heads 
and gear-box drive. 

Several New 10-in. centres 8. 8. & S. C. GAP-BED 
LATHES, admit 52 in. between centres, at £57 10s. 


each. 


Ten New 9-in. centres 8. 8S. & S. C. Lathes on 8-ft. 
gap bed, gear-box feed, at £62 each. 

No. 3 “BECKER” VERTICAL MILLING 
MACHINE, 1j-in. diam. spindle; working surface of 
table, 2 ft. 9 in. x 104 in. 

TWO LANCASHIRE BOILERS, 30 ft. x 7 ft. 6 in., 
now insured at 150 Ibs. pressure. 

DOUBLE FURNACE ECONOMIC BOILER, 14 ft 
x 8 ft. : reinsure 160 Ibs. pressure. 


CATALOGUE (10,000 LOTS) ON APPLICATION. 


THOs W. WARD. LTD.. 
ALBION WORKS, SHEFFIELD. 


PATENTS. 


HE OWNERS of British Patent No. 193,401. for 
“ Improvements relating to Heating and Smelting 
Furnaces,’ are desirous of entering into negotiations 
with one or more firms in Great Britain for the purpose 
of exploiting the above invention, either by the sale 
of the patent rights or by the grant of a licence or 
licences to manufacture on rovalty.—Inquiries should 
be addressed to Messrs. Apet & Imray, 40, Southamp- 
ton Buildings. London, W.C.2. 


PUBLICATIONS. 


IRON, STEEL, BRASS AND ALUMINIUM 

FOUNDERS, MANUFACTURING ENGI- 

NEERS, MAKERS OF FOUNDRY PLANT 
AND REQUISITES, REFRACTORIES 


The 1926 Edition of “RYLAND’S,” just 
published, covers all branches of these indus- 
tries, in addition to many others. Order your 
Copy now. Price 42s. cloth, 52s. morocco. 
Eacuanp & Co., Lrp., Bessemer House, Duke 
Street, Adelphi, London, W.C.2. 


MISCELLANEOUS. 


Late AND FIGURES for Patterns ; all sizes ; 

Aluminium ; die cast, with pins in one piece; ro 
shellac needed ; simply drive them in and they cannot 
come off. Send for samples and prices.—A. LAKIN & 
Son, Totley Rise, Sheffield. 


ows. — Basil and Neats Leather. — Send 
inquiries to Lawson, Watton & Co., Lrp., New- 
castle / Tyne. 


MOULDING MACHINES. 


Two NEW 40” x 50” OSBORN J405 Rollover 
Jolters (unused machines) ne +. eae 
Two 18” x 36” TABOR Portable Shockless 
Rollover Jolters (practically new) -. each £90 
Two nearly newl4’ x 16” TABOR Power Draf 


Squeezers, warranted perfect order -» each £60 
Two No. 2 DENBIGH Jolters .. “a -. each £18 
Two No. 1 DENBIGH Jolters .. each £15 


NEW LADLES—CHEAP. 


12Ton EVANS .. ac i £95 
3Ton THWAITES .. 
2Ton THWAITES .. 
14 Ton EVANS .. 
BUY FROM ME AND SAVE MONEY. 
ALEX. HAMMOND, 
FOUNDRY MACHINERY MERCHANT, 


“ BOXTED,” SLOUGH. 
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